





For advanced fuel...hydraulic...lube systems, 


New materials prove ideal in handling 


temperature extremes —350° F. to +750° F. 


Working with two remarkably versatile elasto- 
mers, C’/R Sirvene engineers are producing flexi- 
ble molded parts for many vital fuel, lubricating, 
hydraulic and pneumatic systems. One, Viton-A*, 
can be compounded to produce parts that func- 
tion dependably at 600° F 
up to 750° F. The other important feature of Viton 


, and for short periods 


compounds is their excellent resistance to cor- 
rosive chemicals, chlorinated solvents as well as 
both synthetic and petroleum base fuels and lubes 
At the other extreme, C/R compounded Silastic 
LS-53 
eration down to -80° F. They also exhibit excel- 


parts are providing low temperature op- 


DuPont registered trademark 
*Dow-Corning registered trademark 


lent resistance to synthetic and petroleum base 
fluids up to 350° F 
up to 500° F 
F., C/R recommends Teflon* compounds 


and function well in propane 


For temperatures as low as -350° 


C/R Sirvene engineers have an intimate know!l- 
edge of these elastomers. They also have perfected 
special techniques in processing which still furthe: 
improve the physical properties of the molded 
parts. If your problem involves high or low tem- 
peratures, close tolerances, and compatibility in 
advanced design fuel, lubricant or hydraulic sys- 
tems, get in touch with us at once. We have the 
skill and the facilities to help you 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


SIRVENE DIVISION, 1227 ELSTON AVENUE * CHICAGO 22, ILLINOIS 


in Canoda 


Export Sales 


at P 


ew tk 


ck propucts: C R Shaft & End Face Seals ¢ Sirvis-Conpor mechanical leather cups 


packings, boots « C R Non-metallic gears 
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P WAY N/O 
Be 3 WAY nc = ITH ADAPTOR* 


OIL IMMERSED SOLENOID Pere Te ak 
© The finest achievement in solenoid heads « JIC it > 
© Over 50 million cycles in tests © Lightning fast ae > With ADAPTOR® 


%",%*, ; 
. . ° . . uy" 1? Ww 
Modular construction is brought to the air valve field to give you the “Oe 
effect of a great valve inventory without stocking a great number 
of valves. Stock just one of these Goldmodel heads and you have the 


finest solenoid actuator obtainable for any one of the 54 Skyline 1 | 
; es He: : bm 4 WAY 5 PORT Gem 4 WAY 5 PORT 
bodies. This is the head designed especially for those uses where Yu" KM". =e «WITH ADAPTOR* 
. 4" ¥%", "4". "2", 
dependable performance and very long life must supersede all other . om Th 
considerations. The dustproof solenoid is the very finest and is : 


immersed in oil to run cool and stay young. Write for bulletin 318. 
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“every head meets every body at this gasket” 
ALL SKYLINE HEADS AND BODIES ARE BUILDING BLOCKS TO GIVE YOU MANY VALVES FROM A FEW HEADS AND BODIES 
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oss OPERATING VALVE COMPANY 


114 EAST GOLDEN GATE AVE. * DETROIT 3, MICH. 
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Atoms for Peace. This dome houses the 91-ton reactor ves- 
sel made of nickel-containing stainless steel for the new 
Enrico Fermi Atomic Power Plant on the shore of Lake 
Monroe, Michigan. Detail 


Erie neat 


Engineering, Inc 
Power Reactor 
design and con 


struction of the reactor vessel was done by Combustion 

Plant will be built and operated by 
Development 
supplied by Atomic Power Development Associates, Inc. 


Company from designs 


Atomic reactor “breeds” its own fuel 


Stainless steel vessel must withstand 


high temperatures and corrvusives 


The world’s largest full-scale nuclear 
reactor of the “fast-breeder” type 
is now being built. It may well an- 
swer the question: 


When will atomic power be 
competitive with conventional 
methods of producing electric 
power? 


As the term ‘“‘fast-breeder” indi- 
cates, the atom-splitting process is 
maintained by so-called fast or high- 
energy particles. It produces more 
nuclear fuel than it consumes. The 
fast-breeder actually turns out a 
kilogram and a fifth of new fuel for 


each kilogram it burns up! 

The “breeding” takes place in a 
36-foot high pressure vessel. Here, 
the high-energy particles (neutrons ) 
travel at speeds of thousands of 
miles per second to keep the atom- 
splitting chain reaction going. 
Accent on safety. A major objective 
was to make this reactor vessel safe. 
That called for a lot of highly spe- 
cialized work. 

It also called for a rugged metal: 
one capable of withstanding the tre- 
mendous heat given off in nuclear 
fission, and of bearing up under the 
temperatures and corrosives en- 


countered. The final choice? Strong, 
corrosion-resisting Type 304 stain 
less steel. It’s a stainless steel that 
contains Nickel — one of the big rea- 
sons for these superior properties. 


How to “fast-breed” ideas. Prob- 
lems involving reactor materials 
may never be a concern of yours. But 
you can run into metal selection prob- 
lems involving corrosion, pressures, 
high temperatures and other de- 
structive conditions almost any time 
When you do, remember there is a 
good chance that a steel containing 
Nickel will provide the properties 
you want. Let us help you find out. 


The INTERNATIONAL NICKEL COMPANY. Inc. 
67 Wall Street se, New York 5, N. Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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Product 
Engineering 


McGRAW-HILL WEEKLY OF DESIGN RESEARCH AND DEVELOPMENT 


DESIGN issue 


June 22, 1959 


FEATURED: 


DEPARTMENTS TEST RATES SOLID LUBRICANTS .. . A Sonntag, Alpha-Molykote Corp 
INTERESTING TO NOTE 5 How press-fit method works; with list of high-pressure candidates 


DEVELOPMENTS TO WATCH 35 | GEARING FOR HIGHER SPEED RATIOS . . . S Rappaport, Ford Instrument Co 
THE ENGINEERING WEEK 37 Novel planetary system does it by pairing helical with spur gears 

COMING EVENTS 41 

READER TO EDITOR 42 


DESIGN PERSPECTIVES 61 
Horizons 63 | HIDDEN ASSETS IN ALUMINUM FORGINGS .. . D D Erhard and E C Rebro 


Authors show how smart design makes this process competitive 


HOW TO LICK SPRING TANGLING .. . R O Johnson, Associated Spring Corp 
These packaging methods will pay off—a story in photos 


PRODUCT DESIGNS 70 
SIGNIFICANT COMPONENTS 93 | MORE ROOM FOR COMMON STANDARDS ... K M Stoll, Sylvania Electric 
CATALOGS AND BULLETINS 114 For less confusion, let's include the practices used in smaller areas 


CURRENT REPRINTS RATING FLUID-CONTROL VALVES .. . J J Pippenger, Double A Products Co 
TANGENTS Author charts directions in which ratings can be simplified 


DESIGN ABSTRACTS 6 MIXERS FOR GAS BURNERS ... D C Greenwood, associate editor 
NEW BOOKS Schematics illustrate methods for blending gas and air 


ADVERTISERS INDEX 153 SPEEDIER PHOTOSTRESS VALUES ... Dr F Zandman and S Redner 
READER SERVICE CARDS 154A Nomographs give values direct from polariscope . . . 





FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS 


MATERIALS: This polyethylene is first in series for low-temp toughness . . 
impregnated graphite fibers promise guard against high heat 


MECHANICAL: Hydrogen gas is the fuel in new German diesel engine . . 
Control valve works with manual or automatic systems 


ELECTRICAL: Electromechanical switches—packaged units offer economy .. . 
Microminiature diode now available in thin ceramic wafer 


PRODUCT DESIGN:  Frictionless universal joint smooths wobble of bobbin . . 
4-bar linkage unfolds stairway to transport plane. . . 
Saw stops in 5 sec with capacitor braking 
Idling engine speeds generator through overdrive . . . 


EQUIPMENT: Ball joint lasts longer; has fewer parts in assembly . . 
Seals for —-400 F are needed right away, say researchers. 


Ultrahigh vacuum bulbs for advanced research—our cover story. . 
Tighter controls are studied for calibration of test equipment. 


GENERAL US firm pursues missile contracts by way of Canadian subsidiary 
Oil's well—success story of lubricant that was an Indian cure. . 
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small Gears eee Very small Gears . . . extremely small Gears 


PRECISION-MADE IN PRODUCTION QUANTITIES! 


We'll take off our hats to nobody when it comes to filling require 
ments for Gears to 120 DP.—turned out in economical quantity 
FRACTIONAL Wo, runs—which meet the toughest specifications! Bevels, Helixes, 
Internals, Clusters—of steel or aluminum —miniaturize as you will, 
G.S. can design and produce the Gears you need for Instruments - 
Appliances — Missiles —Control Systems—and the like. Our ability 
to give spectacularly uniform performance on Gearing of small size 
or fine pitch has, perhaps, been our best-known specialty during 
our 43 years of dealing with demanding users (though today we 
do many other Gear-making jobs with equal facility and skill) 


Have you an application where precision in small Gears is a vital 
factor in smooth and satisfactory production in your plant, or 
trouble-free performance of your product in use? Then put the 
specially-trained, broadly experienced G.S. Gear Engineers, and the 
superbly equipped G.S. plant, on your team. Today would be a 
good time to start! 


Specialties, Inc. ° 


2635 WEST MEDILL AVENUE SEND FOR G.S. illustrated folder: See where and hou “ e mass-manufac ture 

Small Gearing to uniformly fine tolerances. Folder contains 23 pictures of 

on ther. \cleme yamiaal, lel) Small Gears, plant view, as well as Diametral and Circular Pitch Tables. 
Ask for your copy on company stationery, please! 


SPURS © SPIRALS * HELICALS * BEVELS © INTERNALS 
WORM GEARING * RACKS * 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 


OF FRACTIONAL HORSEPOWER GEARING ; ng ingfmall Gearing! 
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new impetus by the 

smokeless, nonflammable, 
of a new electric 

bulb containing a very 
minum foil and pure 

provide for combustion 

excerpt from the back 
Electrical World, Nov 
introduced a new era in 
photography. 
many by J. Ostermeier, 
American 
bulbs, by 
problems of flashpowder 
of amateurs known 


stroboscopic and « 
detain t bulbs. 


Denver. 


again,” it did 


E. L. 


way to the surface 


found the black grime 





put an end to the 


lectronic developments. 
Our cover 


made on an ultrahigh-vacuum test apparatus by H. H. 


Designed and built by Heiland researchers, 


And then, before prospectors could say, 
. several months later 
Drake hit oil in the little Pennsylvania town of Titusville 

For centuries, the smelly black fluid that occasionally found its 
of the earth was mainly 
Settlers drilling for salt-carrying water often had to 
wells when it became contaminated by 
Northeastern Indian tribes ran into the same stuff 
floating 
blanket to separate the oil from the water 


Interesting to Note 


Light in a Flash 


Night photography is given a 
noiseless, 
weather 
proof and foolproof characteristics 
flash bulb. 


device consists of a pear-shaped 


The 


thin alu 
oxygen to 


This 


pages of 


1930. 


American 
Flashbulbs were in 
vented the previous year i 
but the 
announcement of flash- 
General Electric, 


Ger 


dangers and other 


also widened the field that fraternity 


as shutterbugs 
Now the _— flashbulb is slowly being phased out by new 


Tomorrow it may be 


final adjustments being 


Hroch, 


shows 


research engineer at Minneapolis Honeywell's Heiland Div plant in 


the system is 


used in advanced research on electronic photoflash tubes and the 
recording lamps used in the company’s line of direct-recording 
oscillographs known as Viscorders 


Oil's Well 


A gold strike 110 years ago brought such pandemonium to the 
California territory it was boasted that such excitement couldn’t 
happen again for another century 
was discovered in Nevada, the Comstock Lode found its place in 
our language, and the mad rush for claims once again hit the West 


Then, just 10 vears later, silver 


“It will never happen 


exactly 100 years ago, Col 


source of trouble 
abandon their 
foul-smelling mineral oil 
but when they 
itop shallow pools, they used a 
This natural mineral 


CONTINUED ON PAGE 7) 
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NEW ALCOA PRESSURE BONDING 
OFFERS UNIQUE DESIGN POSSIBILITIES 


New Toastmaster fry pan combines 
aluminum and stainless steel for 
fast heating and easy cleaning 


Alcoa’s new process for pressure 
bonding aluminum to other met- 
als paves the way for many new 
uses of aluminum in bimetallic 
products. The process, which re- 
quires neither flux nor molten 
metal, is accomplished in a die 
using heat and pressure to form a 
strong, ductile bond. It has al- 
ready proved successful in bond- 
ing aluminum alloys to carbon 
and alloy steels, and stainless steel. 

Typical of the unique applica- 
tions opened up by this new Alcoa 
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process is the Toastmaster* auto- 
matic fry pan. ‘“‘Alcoa’s new bond- 
ing process solved a long-standing 
problem for us,” says Mr. Murray 
Ireland, president of the Toast- 
master Division of McGraw- 
Edison Co. “We now have a fry 
pan that combines the even, fast 
heating of corrosion-resistant alu- 
minum with stainless steel.’’ 
Other promising applications 
for the new pressure bonding 
process include: steam irons, cook- 
ing utensils and chemical handling 
equipment. For complete infor- 
mation on these and other excit- 
ing new design possibilities avail- 


able to you for your products, 
contact your nearest Alcoa sales 
office. And for FREE books, films 
and help with any aluminum join 
ing problem, write: Aluminum 
Company of America, 1760-F 
Alcoa Building, Pittsburgh 19, Pa. 
*Registered Trademark of McGraw-Edison Company 

Photomicrograph (arrow, top) shows fusion of alu 


minum alloy and stainless steel, using new Alcoa 
pressure bonding. 


Your Guide to the Best in Aluminum Value 


' For Exciting 
Drama Watch 
Alcoa Theatre 
; ALCOA oe - Alternate Mondays 
ALUMINUM | NBC-TV, and 
Alcoa Presents,’ 
whemene , Every Tuesday 
A ABC-TV 
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1859—Col E. L. Drake (tall hat) stands near his wooden rig. 


oil was bottled and sold as a “snake-oil” or “Seneca oil 
While applications for petroleum were practically non 
existent in the mid-19th century, an interesting economic 
development occurred in a small New England town 
New Bedford was the center of the whale oil industry 
80% of which was controlled by a few men. They out 
fitted the whaling ships, hired the crew and sold the oil 
Soon enough, they became greedy; without competition, 
they could boost the price of their oil as high as the 
market would bear. Because whale oil was the best 
wailable source of lighting, the public had little choic« 


A substitute for whale oil was meanwhile trying to 


get on the market. This new oil, distilled from coal 
ind called kerosene, wouldn’t sell because of its vik 
odor. But another candidate was in the making. Se 
eral years earlier, Samuel M. Kier had been disappointed 
when he found oil coming out of one of his salt well 
on the Allegheny River. He sent a sample to the stat 
university and was told that if he could refine the oil 
he'd have an excellent lamp fuel. From 1850 on, hi 
was able to crudely refine and sell all the oil he produced 
from his salt well. Then two New Yorkers, Georg 
Binell and Johnathan Eveleth, hit upon the novel idea 
of drilling for Pennsylvania oil with the same derricks 
being used for salt. Asa partner and field superintendent 
they hired an ex-railroader, Col Edwin L. Drak« 

It took a vear and a half but in the summer of '59 
Drake’s well in Titusville hit oil. Word of the strike 
together with Kier’s method of refining, meant on 
thing—whale oil could be replaced 

Following the excitement some of the more thoughtful 
citizens began to ponder the mystery of petroleum 

One man suggested the oil had been stored underground 
Another asked legis 
lators to prohibit further drilling because oil was used 
to light the fires of Hell—and these punishing flames 
would die down if drilling continued. A clergyman in 
formed President Lincoln that the petroleum was used 
to grease the axletree of the earth as it revolved. TIroni 
cally, these early theories may contain a little truth 
Petroleum does power our warships and planes; and 
although the earth may not revolve on grease, few moving 
mechanical parts can get along without a lubricant 
The article on page 64 describes a new test for coefficient 
if friction when extreme-pressure lubricants are used 


to be used to destrov the world 
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What Next for Aluminum? 


Aluminum, one of today’s most versatile metals, wa 
once as valuable as gold. ‘Then the Hall process and 
later technical developments (p 76) allowed the si 
very metal to be produced inexpensively and in a 
multitude of forms. Aluminum film is being casually 
discarded by housewives throughout the country whilc 
a thin film of aluminum inscribed with 30,000 or mor 
lines per sq in. gave help in space-radiation studies during 


the IGY 
reported from the Polynesian Islands 


Another new application of aluminum is 
Bands of light 
gage sheet are wrapped around coconut trees, presenting 
slippery footing for tree-climbing rodents that lik 
nothing better than to raid the islands’ vital copra and 
coconut crop 

Hospitals have found that lightweight aluminum pi 
plates can also be substituted as a shield for body burns 
hese plates, padded at the edges, are taped over the 
burned area to keep the seared area free from contact 
with clothing 

Aluminum has its drawbacks too. Students living in 
Marquette University’s new dormitory were hornfied to 
find they could get into their rooms but couldn't get 
out. It seems the new aluminum doors were equipped 
with special locks—intended for a local mental insti 
tution but mistakenly installed at the university 


Builder of Better Boxes 


In 1920, Raymond DeWalt was a superintendent at 
Seabrook Farms. One of his big problems was making 
sure there were always enough boxes available to crat 
the fresh produce; for this, boxes were « mstantly being 
built on the premises. But only table power-saws and 
handsaws were available, so box making was slow and 
irduous—at times, vegetables 
1 box to be built 

This was a thorn in DeWalt’s side. Why couldn't 


someone develop a 


spoiled while waiting for 


power saw that 
would do the mov 
ing—rather than 
maneuve! wood 
over to a station 
ary blade? He 
worked on the 
problem and, in 
1922, developed a 
radial arm saw 
Now he could cut 
more boards faster, 
safer and with far 
greater 
than before. His friends then wanted him to build such 


wcu4©racy 


saws for them. The following vear, he had so man 
orders, he left Seabrook farms and established the Dx 
Walt Mfg Co, building only radial saws. Now the 
pany is a division of AMF, turning out equipment for th 
home workshop and industry. The newest in a radial saw 
is described on page 72 

—Benedict A Leerburger Jr 
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New from HOWARD...a Complete 


Shown on these pages are just a few of Howard’s gear 


* UNIVERSAL 
* SHADED POLE 
* INDUCTION 


Ratios from 3:1 to 2700:1 


motors. Thousands of combinations and ratios are avail- 
able in universal, shaded pole and induction types. If your 
product requires gear motors, check today for complete 
information. Give us details of your application and quan- 
tities required and we will be happy to submit samples and 
quotations or more information on standard types available. 


pos 


ps 


MODEL 300 
TYPE: Two Pole Shaded Pole AC — 
3200 R.P.M. 
WIDTH: 2-15/32". LENGTH: 3-7/8". 
MAXIMUM CONTINUOUS TORQUE OZ. 
IN. (at 11/16" Stacking Length). 
*1 RPM. 3500 or. in. 
*150 RPM. 3.3 o in. 
MAXIMUM INTERMITTENT TORQUE OZ. 
IN. (ot 11/16” Stacking Length). 
*) RPM, 750 oz in 
*150 R.P.M. 5 oz. in. 
VOLTS: 12 to 115. 
BEARINGS: Porous bronze sleeve bearing 
— oil reservoir. 
i at intermittent ~- ore in- 
Proportional to 5s, 


po 


MODEL 2500 

TYPE: 2 or 4 Pole Induction. 

DIAMETER: 2-9/16" squore. 

LENGTH: 1-7/8" to 2-3/8". 

SPEED: *1200 to 3600 R.P.M. 

H.P.: 1/300 to 1/1400. 

MAXIMUM TORQUE oz. in. *1.6 to 3.5. 
BEARINGS: *Ball or sleeve. 

*Dependent on type of motor used; i.e 
Non-Synchronous Capacitor Motors, 
Torque Motors, Standard Synchronous 
Motors, Hysteresis Synchronous Motors 
GEAR HEAD: Ratios from 6:1 to 3600:1. 
Torques up to 300 in. oz. at low speeds 
Range of ovtput speeds from 2 r.p.m 
to 600 r.p.m. 

Spur gears ore used throughout. The high 
speed pinion, cut on the rotor shaft, 
assures extreme accuracy, ond moximum 
strength is ochieved by su rting the 
output shaft in large, solid bronze 

ings. 





MODEL 3000 

with GEAR UNIT 

TYPE: 2 Pole Shaded Pole. 

DIAMETER: 3-7/16”. 

LENGTH: 3-5/8” to 4-1/2. 

MAXIMUM CONTINUOUS TORQUE? |} 


a ot 1-1/2” Stacking Length): 

n. tbs. 

MAXIMUM INTERMITTENT TORQUE* 1 
| fang (ot 1-1/2" Stacking Length): 

m ibs. 

BEARINGS: Porous bronze sleeve type 
with oil reservoir. 

*With external fan. Torques at other 
speeds from 1 to 400 rpm available 
upon request. 


MODEL 2900 

with GEAR UNIT 

TYPE: 2 Pole, 4 Pole Induction. 

DIAMETER: 3-5/16"". 

LENGTH: 7-5/64" to 8-11/64". 

SPEED: 1650 to 3600 R.P.M. depending 
on type of motor used—Non-Synchro- 
nous, Standard Synchronous, Hysteresis 
Synchronous, or Torque. 

1/70 to 1/15 depending on length 
of stocking. 

TORQUE OUTPUT: Up to 60 in. Ibs. de- 
pending on ratio. 

BEARINGS: Pp Dmenentty lubricated and 
sealed ball bearings. 

RATIOS: 10:1 to 60:1. 





MODEL 2400 
TYPE: 4 Pole Induction 
DIAMETER: 2-9/16" squore 
LENGTH: 2-3/8" to 3”. 
SINGLE PHASE CAPACITOR MOTOR 
Maximum Torque oz. in.—1. 
Full Load 5S; R.P.M.—1150 
Bearings—RBC—Ball. RWC—Sleeve 
TWO PHASE MOTOR: 
Maximum Torque oz. in.—1.5. 
R.P.M.—1150. 
Bearings: RBT—Ball. RWT—Sleeve. 
BEARINGS: Porous bronze sleeve type with 
oil reservoir, or grease secled ball bear- 
ings. 
GEAR UNITS: Ratios 6:1 to 3600:1. Spur geors 
throughout. The high speed pinion is cut on 
the shoft, assuring accuracy and concen- 
tricity, ond maximum strength is achieved 
by supporting the output shaft in large por- 
ous bronze bearings. 


MODEL 29-500 

with GEAR UNIT 

TYPE: Universal AC/DC or Shunt. 

DIAMETER: 3-5/16". 

LENGTH: 7-13/64" to 7-37/64"". 

SPEED: 5000 to 10,000 RPM. 

H.P.: 1/70 to 1/4 depending on length 
of stacking. 

TORQUE OUTPUT: Up te 60 in. Ibs. de- 
pending on ratio. 

BEARINGS: Permanently lubricated and 
sealed ball bearings. 

RATIOS: 10:1 to 60:1. 
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line of Fractional H.P Gear Motors 


2 POLE, DOUBLE BEARING 


MODEL 1050 

OUTPUT SPEEDS—1! rpm and up. 
GEARS—Molded nylon in high-speed for 
quiet operation, stamped, cut or sintered 
in low-speed section. 
BEARINGS—Sintered porous bronze with 
large oil reservoirs for assured self lubri- 
cation. 

MOUNTING—Front only; choice of ten 
holes tapped as required. 

ROTATION— Unidirectional (CW or CCW). 
SHAFT—3/16 in. dia. std. with length to 
meet requirements. 


OUTPUT SPEEDS—30 rpm and up. 
GEARS—Molded nylon in high-speed sec- 
tion for quiet operation; stamped, cut or 
sintered in low-speed section. Also avail- 
able, when specified, with cut geors 
throughout. 

BEARINGS—Sintered porous bronze with 
large oil reservoirs for assured self-lubri- 
cation. 

MOUNTING—Front only; choice of three 
holes tapped #8-32 and/or two .161 in. 
dia. holes. 

ROTATION—Unidirectional (CW or CCW) 


MODEL 1150 

OUTPUT SPEEDS — 60 rpm — other geor 
trains for different output speeds oveoil- 
able, state requirements. 
GEAKS—Molded nylon in high speed sec- 
tion for quiet operation. Stamped, cut or 
sintered for low-speed section. 
BEARINGS—Sintered porous bronze with 
lerge oil reservoir for assured self-lubri- 
cation. 

MOUNTING — Front only, 
holes tapped as required. 
ROTATION—Unidirectional (CW or CCW 
as specified). 

SHAFT—1/4 in. dia. std. with length to 


choice of ten 


as specified. meet requirements. 
SHAFT—3/16 in. dia. std. with length to 


meet requirements. 
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Designed for direct mounting on Howard motors, 
the speed reducers illustrated in this section give 
a wide range of speeds and torque in both open and 
closed types; single or two stage. Closed units are 
grease packed for efficient lubrication with minimum 
maintenance. For heavy duty, high torque applica- 
tions, Models A-7 and A-12 are especially recom- 
mended. Twelve Howard universal motors (not shown 


are available as gear motors with the gear units illustrated 

Hundreds of standard ratios permit accurate selection 
of output speed. Most of the gear units can be supplied 
with double shaft extensions where required. Our gear 
reducers are intended for use only with Howard motors 

Ratings are maximum under ideal operating condi- 
tions. Each application requires careful consideration 


based on having description of Load & Duty Cycle 


MODEL A-3 


MODEL A-1! Double Reduction, MODEL A-4 MODEL A-5 
Single Reduction, Open, With Mount Single Reduction, Double Reduction, 
Open ing Pad Closed Closed 

Maximum Ratio =— Ratio Maximum Ratio Maximum Ratio: 
58:1 58:1 2700:1 

Minimum Ratio: 3:1 Minimum Ratio Minimum Ratio: 3 Minimum Ratio 
TORQUE TORQUE 40:1 


Continuous Duty TORQUE Continuous Duty TORQUE 
Continuous Duty: 5 in. Ibs 5 in. Ibs Continuous Duty: 10 in. Ibs. 
intermittent Duty: 10 in. Ibs Intermittent Duty: 10 in. Ibs Intermittent Duty: 20 in. Ibs. 


Efficiency: Max. 30% Efficiency: Max. 45 Efficiency: Max. 30% 


Intermittent Duty 
Efficiency: Mox 





MODEL A-7 


MODEL A-< Double Reduction 
Single Reduction, Closed, 

Closed Heavy Duty 
Maximum Ratio: = Maximum Ratio 
60:1 2600:1 

Minimum Ratio: 3:1 Minimum Ratio 
TORQUE 21.5:1 


Continuous Duty: TORQUE 

12 in Ibs Continuous Duty: 50 in. Ibs 
Intermittent: 25 in. tbs. intermittent Duty: 100 in. Ibs 
Efficiency: Max. 65% Efficiency: Max. 50% 


MODEL A-12 MODEL A-26 
Combined Worm Single Reduction, 
and Spur Gears Closed 
Maximum Ratio Heavy Duty 
525:1 Maximum Ratio: 
Minimum Ratio 60:1 
6 Minimum Ratio: 3:1 
TORQUE TORQUE 
Continuous Duty Continuous Duty: 
100 in. Ibs 50 in. Ibs 
Intermittent Duty:: 250 in. Ibs Intermittent Duty: 100 in. Ibs. 
Efficiency: Mox Efficiency: Max. 80% 


i=) gy 


c 
9WepeEP 


HOWARD INDUSTRIES, INC., 1750 State St., Racine, Wis., Telephone ME 2-2731, Teletype: RAC344 


Sales Offices: Festus, Mo., 1049 Front Street, YE 7-3606 

Comden, New Jersey, 300 Broodwoy, WO 4.9733 Los Angel es 36, 942 S. Lo Bree Ave., WE 8.2444 
Chicago 4, Ii!., 208 S. LoSolle St., CE 6.5126 New York 1, Empire State Bidg., LO 4.7992 
Cincinnati 2, ° , 1077 Celestial St., PA 1.2985 Tyler, Texas, 2512 Sheryl Lane, TY 4.5355 


> 


Representatives in Principal Cities—Consult Your Classified Phone Book 


DIVISIONS €me) ELECTRIC MOTOR CORPORATION €& CYCLOHM MOTOR CORPORATION (qeb)) RACINE ELECTRIC PROF 
?; 
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SHAPED TO CUT COSTS AND IMPROVE PRODUCTS 


A one-piece rail rolled for the runway 
of Cleveland Tramrail Systems. This 
track has flat raised treads designed to 
minimize peening. No machining is re 
quired on this USS Special Section 


United States Stee! Corporation—Pittsburgh 
Columbia- Geneva Stee!—San Francisco 
Tennessee Coal & Iron—Fairfield, Alabama 
United States Stee! Export Company 


United States Steel 


Tramrail—non-peening, no machining 
made from ss) Special Sections 


This supply of rails for Cleveland 
Tramrail Systems represents a cost 
saving running into many thousands 
of dollars. They are USS Special Sec- 
tions rolled to exact size and cut to 
proper length. If the rails had to be 
machined from bars of high-carbon or 
alloy steel, the cost would be prohibi 
tive and scrap losses tremendous. 

The steel is furnished in a high car 
bon grade which serves to minimize 
track wear caused by wheel peening 
on the track tread. The manufacturer 
says that in 30 years no other overhead 
track has been offered that surpasses 
this one for durability 

It’s seldom that better products can 


be produced at substantially lower 
costs but that’s what happens when 
you use rolled USS Special Sections 
Rolled to the predominating cross se« 
tion needed, it is a custom-tailored 
part, designed and rolled so that there 
is little or no finishing required to meet 
final specifications 

Why not find out what USS Special 
Sections can do for you? This is one 
sure way you can help to keep costs 
down and get faster production at the 
same time. 

Write for our new book, USS Spe 
cial Sections. United States Steel, 525 
William Penn Place, Pittsburgh 30, Pa 


USS is a registered trademark 





Technical data for 
gasket design and selection 


NUMBER TEN 


How to be sure of 
dimensional stability 
in fiber gaskets 


Dimensional stability in fiber gaskets 
is obviously important in assembly 
line production, where warped or 
shrunken gaskets can cause delays 

Although it is sometimes over- 
looked, this factor is equally impor- 
tant in gaskets sold for replacement 
purposes. Such gaskets are usually in 
dealers’ stocks for long periods under 
varying conditions of temperature and 
humidity. Often they become unus 
able or fail to give satisfactory service 
when they are installed 

Shrinkage and warpage of conven- 
tional fiber gaskets stem from the fact 
that their saturant—usually a glue- 
glycerine solution—is extractable. 


Conventional fiber gaskets on this food mixer 
dried ovt qgd leaked. Switch to Armstrong 
Accopac eliinated this problem. 

. 


This extraction can take place in a 
short time while the gasket is in serv- 
ice or over a relatively longer period 
if the gasket is in storage. 

\ maker of food processing equip- 
ment found an economical answer to 
this problem in Accopac N-852—an 
Armstrong beater-saturated gasket. 

N-852 is made with a nitrile-type 
rubber binder that is non-volatile and 
non-extractable in any recommended 
application. Gaskets cut from N-852 
are virtually unaffected by variations 
in temperature and humidity. 

If the fiber gaskets you are using 
lack dimensional stability, or if they 
warp or get brittle with age, it is 
likely that N-852 or one of the other 
compounds in the Armstrong line will 
be the answer. We will be glad to 
suggest appropriate materials if you 
send details of your problem to us. 
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ca 
How t® get lasting gasket seals on aluminum 
flanges at high pressures and temperatures 


Where aluminum flanges are used 
particularly at temperatures of 300 
F. or above—some new problems in 
gasket engineering are encountered 

These problems are obviously re 
lated to the fact that aluminum’s co 
efficient of expansion is roughly twice 
that of cast iron or steel. 

As heat is applied to an aluminum 
assembly, expansion has the effect of 
substantially increasing the unit load 
above that required for sealing at 


room temperature. This higher load 


Test jig on Baldwin-Sovthwork Universal 
Tester determines tendency of gasket samples 
to crush and extrude under high compression 
loads 


usually causes conventional fibe: ma 
terials to crush and extrude, resulting 
in serious loss of bolt torque. 

As the assembly cools to room tem 
perature or below, the contraction of 
the aluminum often is greater than 
the gasket material can compensate 
for, and the result can be leakage 

Engineering studies on problems 
peculiar to aluminum flanges have 
been carried on at the Armstrong Re 
search and Development Center for 


more than a year. These studies show 
that conventional fiber materials have 
a marked tendency to crush and ex 
trude under heat and pressure. In 
fact, for many applications, these ma 
terials offer practically no safety fac 
tor 





psi at 300° F 
,000 30,000 


MATERIAL 
































Test samples of conventional fiber materials 
(A and C) show extensive crushing at 30,000 
psi. Accopac AN-890 (B) is not affected at 
100,000 psi 


With the use of aluminum growing 
rapidly—and in applications that im 
pose increasingly severe service con 
ditions on the gasket—the need for a 
new material becomes obvious 

As a result, Armstrong research has 
developed a new beater-saturated as 


Accopac AN 


890. This new product resists crushing 


bestos gasket material 


and extrusion even unde1 pressures ol 
100,000 psi at temperatures up to 
350° F. It is already being used in a 
variety of critical aluminum flang 
applications 

working 


If you are now OI plan 


ning to work—with aluminum flanges 
our experience may be helpful. Ws 
will be 
you will submit details of your prob 
Write 
Company, Industrial Division 
Irvin Street 


glad to make suggestions if 


Armstrong Cork 
7106 


lem to us 


Lancaster, Penna 


(Armstrong GASKET MATERIALS 


used hereve ert mance ints 





How NS solved another special steel problem 
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Photos courtesy of Nuclear Systems Division, The Budd Company 
RADIOACTIVE MATERIAL is handled remotely by operator 
from behind three-foot thick lead-glass wall. Nilcor strips, which 
make quick, accurate system response possible, can be seen 
funning vertically from pulleys just above operator's hands. 





SPECIAL NS-ATHENIA STEEL 
PUTS LIFE IN ATOMIC-AGE ROBOT 


To manipulate radioactive materials with lifelike 
dexterity, from the other side of a three-foot thick 
protective wall, requires robot controls with a high 
degree of precision and quick response. 


Ordinary cable or belt arrangements gave too 
much stretch between the operator's ‘‘master’’ hand 
movements and the identical “‘slave’’ movement at 
the other end of the system. Movements had to be 
translated almost instantaneously and duplicated 
exactly at the slave end of the system. To help 
solve this problem, robot system manufacturers 
came to the Athenia Steel Division of National 
Standard to find a strip material that would serve 
in the belt-and-pulley arrangement of the mech- 
anism with minimum stretch and friction and with- 
out backlashing or overshooting. 

sas OPERATE ot coo ead ee NATIONAL-STANDARD ENGINEERS a 
time lag through seven Nilcor strips (shown in photo) Athenia in Clifton, N. J., recommended Nilcor* 
that travel through 15-foot belt and pulley system strip (basically a cobalt-chromium-nickel alloy) be 
cause of its high fatigue resistance, high tensile 
strength and exceptionally high corrosion resist- 
ance — plus less than ' -inch lateral sweep per 8-foot 
length when laying flat without tension. Experi 
ments with .005 Nilcor strip in the robot systems 
showed an 80% reduction in stretch and 90% re- 
duction in friction over standard wire materials. 

EXPERIENCED ENGINEERING HELP of this 
kind, for jobs requiring specialty steel and wire to 
meet unique applications, is available to you from 





National-Standard. For the many thousands of 
applications where only specialty steel or wire will 
solve the problem, let National-Standard engineers 
go to work for you. Write for additional information 
to National-Standard Company, Niles, Michigan. 


OPERATOR STATION, shielded by protective 
wall, has television monitor screen where action 
inside radioactive room is reproduced as operator 
manipulates controls of master-slave system *Trade Mark 


NATIONAL (=) STANDARD 


DIVISIONS: NATIONAL-STANDARD, Niles, Mich. ; tire wire, stainless, music spring and plated wires « WORCESTER WIRE WORKS 
Worcester, Mass.; high and low carbon specialty wires « WAGNER LITHO MACHINERY, Secaucus, NJ, metal decorating 
equipment « ATHENIA STEEL, Clifton, N. J.; flat, high-carbon spring steels « REYNOLDS WIRE, Dixon, II; industrial 
wire cloth « CROSS PERFORATED METALS, Carbondale. Pa; decorative, commercial, and industrial perforated metals 
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Only 


Process Engineered 


Chromate Conversion Coatings 


Give you 5 additional benefits for Corrosion Protection—Paint Base — Decorative Finishing 


A COMPLETE PROCESS ; 

1 ENGINEERED LINE economical delivery on any Iridite. 
Developed for specific applications, there is an 

Iridite to provide the finish you desire, fit the 4 

equipment you have available and give the 

performance you require. Most Iridite coatings 


areas enable us to provide you with fast, 


ECONOMY 


The superior performance of Iridite provides 


meet rigid military and civilian specifications. 


EXPERIENCED TECHNICAL 
SERVICE 
Our large field engineering staff is thoroughly 
familiar with chromate conversion coatings 
and related finishing operations. They'll help 
you check every step in your finishing oper- 


low final cost by extending operating life and 
lowering maintenance costs. In addition, 
Iridite gives you a finish that adds considerably 
to the value of your product. There’s an 
Iridite to meet every cost and performance 
requirement. 


RESEARCH AND DEVELOPMENT 


ation to make sure you're getting the best 
possible finish on your products. 


FACILITIES 


If you have an unusual application, we will 
gladly work with you. Our entire staff of 
experienced engineers and chemists, and our 
completely equipped facilities are at your 
service. 


3 PRODUCT AVAILABILITY 


Warehouses located in strategic industrial 


iRIDITE—a specialized line of chromate conversion coatings for non-ferrous 
metals. Apply by dip, brush or spray methods at room temperature 
manually or with automatic equipment. Forms a thin film which becomes 
an integral part of the metal. Cannot chip, flake or peel. No special equip- 
ment, exhaust systems or specially trained personnel required. 


If you are using chromate conversion coatings to finish zinc, cadmium, aluminum, mag- 
nesium, silver, copper, brass or bronze — consider the above benefits of Iridite. For 
complete information, contact your Allied Field Engineer. He's listed under “Plating 
Supplies" in the yellow pages. Or, write for FREE TECHNICAL DATA FILE, 


Allied Research Products, Inc. 4004-06 EAST MONUMENT STREET e BALTIMORE 5, MARYLAND 


BRANCH PLANT. 400 MIDLAND AVENUE ¢ DETROIT 3, MICHIGAN 
West Coast Licensee for Process Chemicals: l. H. Butcher Co 


“a chemicel Processes, Anodes Chromate Clear | Plating Chemicals & Line of 


Rectifiers Equipment, and Supplies for Metal Finishing Coatings | Coatings | Brighteners Supplies Equipment 
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...like your own 
i al-t-) @aal-it-lmr-lelaler-lilelam-ielel-ilelt-la' 
-but far less costly 


That's STOLPER STEEL PRODUCTS CORPORATION 
and its affiliate, ALLEN INDUSTRIAL PRODUCTS, Inc. 


A coordinated wealth of equipment and services can readily fit your 


particular needs. Without any capital investment on your part, you 


have the advantages of Stolper’s versatility and flexibility for your 


business — at savings in time and costs not otherwise possible. 


designe engineering. fabrication 


By STOLPER 


Sheet Metal Parts and Assemblies — whatever 
your needs... such as enclosures, housings, gas and 
oil tanks, radiator shells, panels, weldments, bases 
and supports. Stolper builds to your specifications in 
all common metals plus aluminum, stainless and monel. 


Write for more information and literature 
Consult us without obligation 


By ALLEN 
Cabs for Construction, Industrial and Agricultural 
Machines —styled and/or fabricated to fit your equip- 
ment — designed for complete functional efficiency. 


Military Winterization — complete systems that 
assure safe starting and continued operation at 65 
below zero. Developed for all types of equipment — 
can be furnished in kits for your assembly. 


STOLPER STEEL PRODUCTS CORPORATION © ALLEN INDUSTRIAL PRODUCTS, INC. 


* 306 Pilgrim Road, Menomonee Falls (Milwaukee District), Wisconsin Affiliate of Stolper Stee! Products Corporation 
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in the American Steel & Wire Spring 
Testing Laboratory, the springs rec- 
ommended for the Homecrest Chair 
go through extensive tests. This Fa- 
tigue machine, by means of strain- 
gauge verification, simulates years of 
use in a relatively short testing time. 


20,000 chairs rock on 
(is8) American Springs 
without one failure 
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Here is the spring recommended by American Steel & Wire for use in this chair. To supplement the AS4&W tests, the Homecrest Company 
subjected these springs to a simulated rocking test. Under a weight of 250 pounds, these springs were rocked 750,000 times, without failure 


Spring Engineering Research Service 


The Homecrest Company, Wadena, Minnesota, 
wanted to add a swivel rocking chair to their line of 
modern, functional home furniture. However, they would 
produce this chair only if it could be a quality item that 
would give good, dependable service. While designing 
the chair, they checked with the American Steel & Wire 
Spring Engineering Consulting Service. The engineers 
studied the problem, ran extensive tests and finally 
recommended a pair of round wire helical single coil 
torsion springs. Using these springs, Homecrest designed, 
fabricated and marketed the chair. Today 20,000 of 
these chairs have been sold and not one failure of an 
AS&W Spring has been reported. 


Mr. A. L. Englemann, a partner of Homecrest Company, 
says, “We have purchased from American Steel & Wire 
over 45,000 springs, and not one has been reported a 


American Steel & Wire 
Division of 


sco. Pacific Cosst Distributors « Tennessee Cos! & tron Division 
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failure. We couldn't be happier with American Steel & 
Wire as a supply source for our springs.” 


If you have a spring problem, or would like advice on 
the use of springs in your product, get in touch with 
any American Steel & Wire Sales Office. You can 
benefit from the knowledge of AS&W’s Spring Engi- 
neering Research Service. The Service has been engaged 
in laboratory experiments of static and dynamic testing 
for 20 years and has accumulated invaluable data on 
stress and fatigue life of steel springs, while endeavoring 
to improve efficiency in the use of steels, from steel 
chemistry through product application, to more eco 
nomically cope with today’s rigorous demands. This 
accumulated knowledge of the AS&W Spring Engineer 
ing Research Service is at your disposal. American Steel 
& Wire, 614 Superior Ave., N.W., Cleveland 13, Ohio 


U'SS and American are registered trademarks 


United States Steel 


Feirfield, Als.. Southe 
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<> | FOR “BASIC” ADVANTAGES IN PLASTICS 


Sometimes a customer will ask the Dow rep- 
resentative, “So you're basic in epoxy resins 
and other materials—what does that mean to 
me?” The answer: Many quality advantages 
accrue to the buyer from Dow's complete con- 
trol of all chemicals that go into the making of 
resins and thermoplastics. During the develop- 


advantages ... 


mental stage, this basic position makes for 
better-controlled research; in the manufacturing 
stage, it makes for greater accuracy in trans- 
lating research developments into production. 
The end result: improved quality and uniformity 
that Dow customers can turn into basic selling 
as illustrated on these pages. 


TV-TUBE DESIGN IMPROVED 
BY DOW EPOXY RESEARCH 


For years TV designers have been 
at work on the improvement of TV 
set design to eliminate certain in- 
herent disadvantages and provide 
a less bulky set. TV and glass en- 
gineers have created a new method 
of lamination that brilliantly ac- 
complishes long-standing design 
objectives. 


This latest example of the ability of 
Dow resin chemists to come up with 
major breakthroughs in plastics tech- 
nology is a unique method of laminat- 
ing a contour-fitted glass panel directly 
on the face of television tubes. 


From the set designer's point of 
this allows reduction of the thick- 


ness of ry 


view, 


sets by inches and can 


provide new slim elegance for the set 
of tomorrow. Eliminating the separate 
panel of safety glass assures a better, 
brighter picture in two ways. First, the 
dead area between tube and conven- 
tional implosion panel is gone—entirely 
removing this dust-catching corridor. 
Second, a brighter TV picture results 
because elimination of the separate im- 
plosion panel increases light transmis- 
sion and removes a distracting source 
of reflection between tube and panel. 

Greater usable picture area on the 
tube is now possible also, because of 
the increased strength of the tube face 
provided by the new lamination with 
Dow epoxy resin. Up until now, T\ 
circular or oval in 


tubes have been 


shape, masked by the set frame to 


appear square. With this new Dow lam- 
ination, the design of a virtually square 
tube becomes practical—and increased 
picture fidelity a reality. 

This T\ 


made possible in part by the basic posi- 


industry advancement was 


tion Dow holds in the manufacture of 
epoxies—including those used in mak- 
ing this new type of laminate 

The special facilities required for 


epoxy resin research along with the 


know-how necessary to translate re- 
search results into production in mini 
time—have been busy for 


] Yow 


mum 


at the 


years 
Midland, 


Michigan and Freeport, Texas. Right 


laboratories in 


now working on 


perhaps, they are 
problems of interest to your business. 


Why not investigate—today? 
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C. Shaded portion— additional picture area with new tube 
New tube width 











PRODUCT ENGINEERING - JUNE 22, 1959 





& 
TYRIL takes wide range of 


temperatures. Tyril, a recent develop- 
ment in the Dow family of thermo- 
plastics, is providing both the manu- 
facturer and the user of the milk dis- 
penser shown here, with a “new look”. 
Tyril has excellent resistance to tem- 
perature extremes. To the 
that means trouble free service in the 
refrigerator, beauty on the shelf; yet 
at dishwashing time it can stand scald- 
ing hot water. To the manufacturer, 
the exceptional dimensional stability 
of Tyril permits close tolerances in 
moving parts. 


housewife 


TOUGH TACKLE for outdoorsmen 


Perhaps no one is more susceptible 
to something new than the fisherman. 
Yet he demands that it be trouble free. 
Again, out of the family of Dow plas- 
tics, found the 
material that provided the perfect com- 
bination of newness and functionality. 
In designing the handle and reel hous- 
ing of this fishing outfit, the designer 
chose Tyril. Superior toughness, re- 
sistance to heat and cracking pay off 
for the fisherman. Its excellent 
ing and 
pay 


another manufacturer 


mold- 
machinability 
in production 


characteristics 
the manufacturer 
economies. 


OTHER DESIGNS 


utilizing 


——-—— 





ETHOCEL—This control wheel for pump or 
lathe can really take rough and tumble 
shop service. It's made of Ethocel’™, strong- 
est, most durable thermoplastic on the 


TYRIL—A quolity insulated serving jug 


and matched insulated tumblers made of 
Tyrill Smooth, semi-lustrous finish in a wide 
color selection. Won't absorb food odors 
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America’s first family of thermoplastics 


POLYETHYLENE—Here's a lightweight, 
rustproof minnow bucket thot alwoys 
floats upright. Designed in several of the 
many ‘built-in’ colors possible with 
multi-range Dow polyethylenes. 


STYRON — Several formulations were 
used in these colorful fishing lures: gen 
eral purpose Styron for decorative charac 
teristics, high impact Styron for strength 


FOR MORE 
INFORMATION 


—about the versatile Dow plastics 
and the product designs discussed 
here, write to us today. THE DOW 
CHEMICAL COMPANY, Midland, Michi- 
gan, Plastics Sales Department 
1710DZ6-22 


INDUSTRIAL MOLDING MATERIALS 
PACKAGING MATERIALS 
PAINT AND COATING MATERIALS 


BUILDING PRODUCTS 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 
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BEGoodrich, 


RIVNUTS 


give casual furniture 
fast selling luxury look 


Durham Manufacturing Corporation preserves the clean, 
functional lines of its modern tubular furniture with 
B.F.Goodrich Rivnuts. Rivnuts eliminate unsightly nuts and 
bolts, speed assembly, add sales appeal 

Durham switched to B.F.Goodrich Rivnuts at key points 
in its complete line of casual furniture, including the inviting 
DURelaxer above. Rivnuts with countersunk heads are 
upset inside the tubular legs (see drawings). They provide 





high-strength nutplates for unobtrusive attachment screws. 
Crimped, lock-type ends prevent screws from backing out. 

Only B.F.Goodrich Rivnuts give you firm, blind nutplates 
for tubular applications. So if you want to do a smoother 
fastening job, or want to fasten faster and at less cost, use 
B.F.Goodrich Rivnuts. Send now for free data booklet 
B.F.Goodrich Aviation Products, a division of The B. F. Goodrich 
Company, Dept. PE-69, Akron, Ohio. 


B.EGoodrich aviation products 
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y ' the Bruning Man 
{ raises the 
“ceiling” on 
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WAYS TO MODERNIZE YOUR 
DRAFTING DEPARTMENT FOR 
MORE MANPOWER, LOWER COSTS 


(BRUNING ) 


In this era of fast, intense, and ever-cl 


ing progress; drafting departments a 


are being called « 
for faster, more accurate work. Costly expar 


anging enginee 


need 
not be the only answer. Read on the following pages 
how the Bruning Man’: 


reasonably priced 
tion 


program will more than pay for itself in greater 
production and lower costs 


moderniza 











modernize to make 50% more 
productive use of space with 


drafting room furniture 


Conventional Auto-Shift 
Arrangement Arrangement 





(BRUNING ) 





1. Hamilton Auto-Shift Tables. You can put six modern Auto-Shift units 
where you now have four boards with separate reference desks. Unique 
design of Auto-Shift lets draftsman work on any part of the board, reach 
reference table and drawers without leaving his seat. Your draftsmen work 
faster and better with far less fatigue 


2. Hamilton “‘L’’ Contour Tables. The unique ‘‘L"’ shape of this combina- 
tion board and desk unit provides new reference convenience, new personal- 
ized working space, new smartness of surroundings for modern draftsmen 
and engineers. They work faster, better, and with more pride in their work 
and surroundings. 


3. Hamilton UnitSystem Files. You file drawings and records in units 
especially designed for them by size and frequency of use. Drawings are 
faster to file and find. UnitSystem’s interlocking feature lets you combine 
exactly the units you need in higher stacks to save space and to expand 
filing efficiently and economically 
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modernize to speed drafting up to 40% with 


drafting machines 


Over conventional equipment, modern Bruning drafters speed drafting up to 40% on most 
jobs . up to 50% on some structural drawings. They are far faster and easier t 


than any other drafting machine on the market 


one te 
operate 


4. All-New Neoglide Drafters. A complete departure from conventiona 
drafting machine design, Bruning’s new Neoglide drafters give the draftsman 
complete maneuverability on any board at amy angle. Reinforced U-bean 
construction offers amazing rigidity, strength, and accuracy. Yet resistance-free 
movement of the counterweight and vertical beam provide free-and-easy 
‘floating’ action. No cables or belts to break, stretch, or sag. Touch-control 
protractor head gives automatic, pin-point angle selection at a touch of the 
control button 


5. Bruning Track Drafters. Here is the modern, space-saving way to turr 
out large drawings, faster and more accurately. Unsurpassed anywhere, Bruning 
track drafters offer automatic indexing, double veniers, and fast scale changes 
Models available to provide vertical coverage up to 84” and unlimited horizontal 
coverage. 


The Bruning Man Gives you the Help you 
Need When you Need It. He's Located in 
Principal Cities of U.S. and Canada. 





(BRUNING ) 
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modernize to speed reproduction, eliminate upkeep with 


reproduction machines 


There’s a Modern Bruning Copyfiex 


Machine to Meet Every Need and Budget. 


| 
oe 


ee) | Le =e 
} 


= a 


Model 675 Model 35 


ASS. ai 
SO ft 


Copytron 
Microfiim Printer 


Mode! 300 Model 42 





(BRUNING)  . 





1. New Copyfiex 675. Years ahead of any reproduction machine, Bruning’s 
Model 675 offers a host of new time-and-work-saving advantages. These include 
a four-way tracing tray that adjusts to stack or permit fast removal of tracings 

a feed band system that eliminates curling of tracings . . . enclosed easy-to 
load feed rods for roll stock... unique system of vacuum ports in the feedboard 
that hold large sheets and roll stock in position a split-shade lamp control 
that enables simultaneous insertion of different materials and an electrically 
controlled push-button machine height adjustment. It offers a mechanical speed 
of up to 75 f. p. m. and a fast-printing 7,500 watt lamp variable to 5,000 watts 
takes sheets and roll stock up to 42” wide 


2. Modern Copyfiex 300. This unique, low-cost table top model offers a full 
30-inch printing width, gives you professional prints in seconds. By supplement 
ing your main reproduction center with strategically located 300’s, you add new 
dimensions in convenience and economy to your department 


Copyflex machines are odorless, require no venting or plumbing. 8% x 11” 
prints cost 1%¢ each for materials 
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modernize to slash time of re-working 
drawings up to 90% with 


intermediates 


3. For design changes or re-working old drawings, modern Bruning 
intermediates can save up to 90% of the tracing usually required 
The draftsman has a Copyflex intermediate (reproducible print 
made of the original drawing. Unwanted portions can either be 
masked out in the printing operation or eradicated on the intermedi 
ate itself. New lines then can be added to the intermediate without 
the tedious, time-taking work of tracing those sections which do 
not require alteration 


Bruning versatile intermediates are also widely used to speed and 
simplify print distribution. Sent to distant points, intermediates can 
be used again and again to make needed prints or to incorporate 
changes without waiting for new prints from headquarters 


Bruning’s complete line of intermediates include paper, matte film, 
clear film, and cloth 


Call the Bruning Man. His experience and 
knowledge can save you time and money. 


(BRUNING ) 
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modernize to speed and simplify 
draftsmen’s work with 


drafting aids 


1. Bruning Electric Eraser. Minutes add up to hours of time and work 
saved, over manual erasing, with Bruning’s newly improved electric eraser. It’s 
the original hollow-shaft eraser, more widely used than any other. It features 
7” erasers, finger-tip ‘‘on-off’’ switch 


2. Stainliess-Supreme Drawing Instruments. You'l! be time and money 
ahead with higher precision, durability, and beauty offered only by instruments 
made entirely of non-tarnishing stainless steel. 5 times harder than brass or 
German silver@ Specially hardened, swivel-type ruling pen points are fast and 
easy to clean 


3. Bi-Liner Parallel Straightedge. Over conventional T-squares, these 
moderately priced straightedges more than pay the price difference in faster 
more accurate drafting. Features include: warp-proof blade, ball bearing blade 
pulleys, full length duraluminum tunnel, board-top mounting attachments 
Bruning'’s complete line includes special model with retractile rollers 

4. Adjustable Triangle. This modern precision tool combines the functions of 
protractor and universal triangle to enable draftsmen to draw all angles faster 
easier, and more accurately. Will not discolor or become brittle. Range of sizes 


5. Bolts and Nuts Template. Bruning’s wide variety of modern templates 
enable faster, neater, more uniform execution of symbols and shapes for 
every type of drawing. Precision-cut from wear-resistant plastics to assure 
accuracy and durability 


6. Tru-Point Lead Pointer. Here is the fast, convenient, pleasant way of 
obtaining clean, ideal draftsman’s points. Only one hand need be used to 


rotate pencil and pointer top around stationary base. Graphite dust is trap 
ped inside. Abrasive liners are replaceable 


Call the Bruning Man. B H U we J N G 

He's backed by a . 4 

company with over ‘ ' 

60 years’ experience . 

as manufacturer, » Charles Bruning Company, Inc. 


researcher, and sup- 1800 Central Road, Mount Prospect, III 
plier. 








In Canada: 105 Church Street, Ontario 1 
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LINDE’s NEW PLASMARC TORCH SERVICE 
Brings Industry Production Parts From Refractory Metals 





t 

N. ey it-imeiil-siilele Mol Mie] oldlaeliiile Machigelaiela Millaicl mae] es none. of its purity and superior density is achieved 
match this... .The-high melting points of tungsten With the PLASMARC Torch, LINDE is equipped to supply 
Tolatol Vi MmelileMurelhaele(-lalt Mel ¢cMiloMl (olale[ta@meMNelae) ol (ou you with parts made of, of coated with, refractory metals; 
For LINDE’s new PLASMARC Torch, working in the tem or made of a variety of metals combined with non-metals 
oligo livig-Maelile(-ol-si07-1-15im be 0) 0,0 Me lale ClO MO/0 OMe (cle gett r reinforced plastics. LINDE will also provide a wind- 
can coat parts or form shapes of virtually any size or tunnel materials testing service based on this device. For 
complexity. It’s an entirely new way to make such article information on this extension of ‘LINDE’s well-known 
as.rocket nozzles,‘ crucibles, components for electronic Flame-Plating service, write Dept. AW-13, LINDE Com 
and X-ray use, and parts for atomic energy equipment PANY, Division of Union Carbide Corporation, 30 East 

The quality of these pieces is uniformly high. Toler- * 42nd Street, New York 17, N.Y. In Car da: Linde Com 
ances can be held to 002 in. or better. The meta pany, Division of Union Carbide Canada Limited. 

. s 
. 





ROCKET NOZZLE 






ELECTRONI 
GRID CAGE 






CRUCIBLE bibl sles} ia. heer alae) 
GRAPHITE NOZZLE 


The Piasmarc Torch employs a non-transferred electric arc 
to generate such high temperatures that powder or wire 
fed into the chamber is literally melted. Inert gases flow 


% 
ing continuously carry the metal particles in a plastic state wile 
and deposit them on the workpiece at near peed 
Jets of CO, cool the particles instantly to form heat- and ; 
erosion-resistant material. Coatings — even jraphite 
have an excellent bond. Shapes are built up nachined 
mandrels, which are then etched away to leave ts such Linde Union Carbide’ and “Plasmarc” are trade marks 
as those shown above ' of Union Carbide Corporation 
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COUPLING employs rugged ring gear of 
Zytet nylon resin. High wear resistance, 
little or no lubrication are featured. (By 
Boonton Molding Co., Boonton, N. J., for 
John Waldron Corp., New Brunswick, N. J.) 


sz 





X-RAY film processing machine employs 
gears and other parts of Zyte.. Unharmed 
by photographic chemicals, they lower costs. 
(By Brook Molding Corp., Norwood, Mass., 
for Eastman Kodak Co., Rochester, N. Y.) 


ELECTRIC SHOE POLISHER has 
lightweight components of ZyTet. The ac- 
curate molded parts provide quiet opera- 


tion, temperature resistance, low operating 
friction. (Ronson Corp., Woodbridge, N. J.) 


eight 
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BELT-FASTENER PARTS for power and 
conveyor belts are made of Zyret for high 
tensile strength. Hinge pin of galvanized 
cable coated with ZyTeL resists wear. (By 
Flexible Steel Lacing Co., Chicago, Ill.) 


PIPE ADAPTER is tough, won't corrode, 
costs far less than metal fittings. Made of 
Du Pont ZyteL, it is ideal for use with jet 
pumps and flexible plastic pipe. (Made by 
Yardley Plastics Co., Columbus, Ohio.) 


COMBINATION back-up lamp and safety 
switch for 1959 Ford cars provide economy, 
heat strength. (By United Plastics, Vassar, 
Mich., for Courter Products Div., of Mode! 
Eng. & Mfg., Inc., Boyne City, Mich.) 





ADDING MACHINE uses cams and other 
components of ZyTEL for smooth, quiet 
operation. Elimination of waste and ma- 
chining steps produces cost savings. (By 
Underwood Corporation, Hartford, Conn.) 


CONDENSER TUBE PROTECTORS are 
fracture-proof . . . resist sand blasting, cor- 
rosion, solvents. Made of ZyTEL nylon resin, 
they insure smooth flow. (By Crane Packing 
Co., Morton Grove, Illinois.) 


Reet of Zytet holds suture for surgical 
ligatures permits sterilization in solvents 
at 300°F. (By Guild Molders, Inc., Elms- 
ford, N. Y., for Ethicon, Inc., Somerville, 
N. J., a subsidiary of Johnson & Johnson.) 





Latest designs show high strength, 
wide utility of ZYTEL nylon resins 


So versatile are the properties of ZyYTEL 
nylon resins that they can be used to 
make basic parts you find in almost any 
mechanism. ZYTEL is an outstanding gear 
and bearing material, ZYTEL can be used 
tomake fastening elements, casings, seals, 
electrical hardware, plumbing parts, 
richly colored components, intricate 
shapes with high tolerances. ZYTEL in 
thin sections is tough, flexible, translu- 
cent—capable of use for soft-light lenses. 
ZyYTEL in solid shapes has high impact 
Strength and is resistant to abrasion, 


heat, chemicals. Best of all, ZYTEL is 
often the most economical material you 
can use in your designs. 

Many molders have the experience to 
supply you with parts of ZYTEL in quan- 
tity to your exact specifications. For de- 
sign literature you'll find helpful, write 
to: E. I. du Pont de Nemours & Co. 
(Inc.), Advertising Department, Room 
Z-36-6-22, Nemours Bidg., Wilmington 
98, Delaware. In Canada 
Canada Limited, P.O. Box 660, Montreal, 
Quebec, 


Du Pont of 


av et 


NYLON RESINS 
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There’s a HOLE lot of sense 
in this use of mechanical tubing 


What we're talking about is USS Shelby Seamless Mechanical Tubing. Here’s 
how Industrial Hydraulics Division, Cessna Aircraft Company uses it to boost 
life, simplify manufacture and lower costs in the hydraulic cylinders they 
supply to agricultural equipment builders. We quote from their letter to us 

“The cut-away cylinder is a unit we furnish to one of our many customers. This 
is a 3%" diameter, double-action cylinder used for mounting on pull-behind tools 





such as plows, cultivators, and disc harrows. This cylinder uses your Shelby 
Seamless Mechanical Tubing with the I.D. bored to size and roller burnished 
to a finish of approximately six to eight RMS. The expected life of this cylinder 
is in excess of 300,000 cycles, operating at 1,500 psi hydraulic pressure. 

“The other cylinder is furnished to another one of our customers, and is a 
3%” I.D. double-action cylinder with a 13” stroke. Used to raise and lower the 
plattorm of their self-propelled combine, it is similar to the cut-away cylinder 


with respect to finish requirements and material for the barrel. The operating 
pressure is approximately the same and so is the expected service life of five 
years, or 300,000 cycles. Generally these cylinders may be serviced for additional 
use by merely replacing the seals. 

“‘The severe field conditions these cylinders are subjected to are some of the most 
extreme to which cylinders could be exposed.” 

In critical mechanical applications like these, and in an almost endless 
number of fabrications that are essentially tubular in character, Shelby Seam 
less will ensure improved performance, finer appearance and economical 
production. 

For Shelby Seamless offers more than just a pre-bored hole. It not only 
combines to an exceptional degree the qualities of strength, uniformity and 
dimensional accuracy but, in addition, is readily workable and has excellent 
machining properties. If you want to find out how it can be most effectively 
applied to your designs, contact your nearby Shelby Distributor 

And remember—USS Shelby Tubing is made by the world’s largest and 
most experienced manufacturer of tubular products 

USS and Shelb 


National Tube 
Division of 


United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
United States Stee! Supply Division + United States Stee! Export Company, New York 
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GRAMIX..... 


made from engineered alloys 


To be positive that GRAMIX products of powder 
metallurgy will function in any given application in 
the most efficient manner possible, The United 
States Graphite Company engineers the alloy so that 
it meets exact physical properties required in the 
application. And, in addition to engineering the 
alloy to the application, every step in the manu- 
facturing process is rigidly controlled. Correct 
compacting, controlled sintering procedures and 
precise finishing operations contribute to the 
dependable performance of GRAMIX parts. 


GRAMIX engineers have the experience, the tech- 
niques and the equipment to produce top quality 
products of powder metallurgy. No matter what 
type of part you need . . . gear, cam, ratchet or one 
of unusual shape, no matter what characteristics 


Grade 266 


Leaded iron 





that part must possess, it will pay you to select 
GRAMIX...and get both “job-engineered” alloys 
and quality-controlled production to meet each 
specific operating requirement. 


Write today for these help- 
ful engineering manvals. 
Engineering Bulletin No. 
18 covers design and 
Metallurgical requvire- 
ments and alloy selection 
of GRAMIX bearings. No. 
19 contains facts about 
GRAMIX Machine Parts 
and Ne. 21 contains 
general information on 
GRAMIX products from 
Powder Metallurgy. Get 
your copies now. 


CRAmiy ' 
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Grade 167 


tron (ferritic) 


Also available with 
Magnetic Properties 














Grade 245 


Hardened steel 








Grade 263 
Nickel bronze 


Grade 81 


Bronze 














UNITED STATES 


THE 


GRAPHITAR® carson-crapnire © GRAMIX” powner meTALLurey 
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Need all-angle operation? 
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WAGNER || CAPACITOR-START MOTORS 


operate in ANY position... provide dependable starting... 
pack more power into less space! 


Here's the answer for applications that require angle mounting 
of fhp motors. Wagner Type RK sleeve bearing motors, in 
fractional ratings, have a positive lubrication system that per- 


mits operation In any position 


You get quick, trouble-free starts—thanks to a Wagner de- 
signed quick break switch—and you get more horsepower with 


less bulk, for a better chance to lick those tough space problems. 


You can get these motors from leading motor distributors in 
your community and from Wagner Sales Offices in 32 principal 
cities. Your Wagner Sales Engineer will be glad to help you 
select the right motor for your application. Wagner Bulletin 
MU-217 gives full details 


f Single phase Type 
RK, Ye through 5 hp. 
Sleeve or ball bearing 


rigid or resilient mount 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wasner Electric Corporation 


6406 Piymouth Ave., St. Louis 14, Missouri. 
SERVING 2 GREAT GROWTH INDUSTRIES...ELECTRICAL... AUTOMOTIVE 
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(/) From HANNIFIN 
ACW)? air preparation units 


that don’t waste air power 


Hannifin Crown “Combo” units — filters, regulators and 
lubricators in any combination — keep compressed air in the 
“pink of condition” without depriving you of needed air flow 


Crown regulators open fast on demand, close precisely 

when demand is satisfied, deliver the exact amount of air 

needed. Their “piston balanced” poppet design, which makes 

possible a flat, large-area, poppet-type valve with very short 
stroke, is the reason. The inherent stability of this design 

no hunting or chatter — results in multi-million cycle life 


Crown filters have large, reusable filter elements for 
minimum resistance to air flow. Crown lubricators introduce 
predetermined amounts of oil into the air stream, 
automatically. Their des:gn is so responsive to variations in 
air flow rate that the concealed, tamperproof adjustment 
is rarely used. This is the easiest lubricator of all to fill, 

and remote-fill models are available 


Crown units are competitively priced and stocked in 

principal industrial areas by Hannifin CROWN authorized 

distributors. For CROWN literature and the name of the 
distributor nearest you, write 


HANNIFIN COMPANY 


535 South Wolf Road « Des Plaines, Illinois 


——————_ A DIVISION OF PARKER-HANNIFIN CORPORATION 





PARKER-HAN NI FIN FLUID-SYSTEM 


A 
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Only from Peo rker 


such a wide range of fittings...so fast 


If it’s an industrial fitting, whether for tubing or for hose, Parker has it o1 
can make it, in standard sizes in any metal 
Parker “Triple-lok” for flared tubing . Parker “Ferulok’* for 
heavy-wall tubing . Parker “Weld-lok” for high-temperature, 
high pressure lines. (“Braze-lok”, our newest line, does not require an open 
torch, is for medium temperatures.) “Intru-lok”, for copper, aluminum 
or plastic instrumentation lines, requires no flaring. Parker hose and 
‘Hoze-lok” re-usable hose fittings require no skiving of the hose 
There's a Parker distributor near you, write us for his name 
call him for Parker catalogs 


Parker Fittings and Hose Division 


17325 Euclid Avenue e Cleveland 12, Ohio 


iIVISI|'tON OF PARK ER-HANNI FI 
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CORPORATION 





DEVELOPMENTS TO WATCH... 


As a short-term, high-temperature heat barrier (to 5000 F) . . . 


. . . the new graphite fibers (PE—May 4, p 7), im 
pregnated with phenolic resins, may turn out to be 
outstanding materials. In preliminary burn-through 
endurance tests at Continental-Diamond Fibre, New- 
ark, Del, this combination has outperformed—by 
factors of as great as 10—such combinations as mela 


mine glass and nylon-phenolic (PE—June 16, '58, 
p 5). Furthermore, the graphite-phenolic laminates 
show little cracking or warping, become red-hot 
before disintegrating. Much more testing is needed, 
C-DF engineers emphasize; but these materials cer 
tainly rate consideration. 


Hard, translucent plastics can be made... 


. . . by polymerizing a new, low-cost organic material 
under heat and pressure. The material is dialdehyde 
starch, developed by US Dept of Agriculture research- 
ers and now going into commercial production at 
Abbott Laboratories. The material has a good many 


other possibilities as well, says F.K. Thayer, Abbott 
vice-president. It might be used as a lubricant or 
coolant in drilling operations, and shows considerable 
promise as a low-cost route to improved coatings, 
binders and adhesives. 


A device that anticipates changes in temperature and pressure .. . 


. is claimed by Australian engineers. Developed 
at the Commonwealth Scientific and Industrial Re- 
search Organization, its first application is to a small 
furnace, heated by passing an alternating current 
through a heating coil and controlled within about 
2 degrees F by its own on-off controller. The device 
is said to hold furnace temperature within 0.03°; 
and is expected to prove useful in controlling hydro- 
gen ion concentration in liquids and variations in 
pressure, volume, displacement and velocity in other 
media. 

C.K. Coogan of the Div of Chemical Physics de- 
scribes the device as a two-step controller, having a 
condenser in circuit with a detector that is sensitive 
to changing conditions in a given medium and is 
capable of varying the electrical conditions of the 
circuit in accordance with those changes. 

In its simplest form, the temperature-control cir 


New circuit breaker .. . 


. . has a simple but apparently effective method 
for holding oil at a constant pressure of about 100 
psi, regardless of the contact position of the breaker 
Designed by English Electric Co Ltd, it uses an 
extensible gas-filled bag in place of the usual pump; 
and, the company says, not only shows improved 
arc-interrupting properties, but also has the added 
advantage that the bag acts as a shock absorber and 
compensates for oi] leakage. Aside from the bag and 
issociated features, design of the breaker is of the 
conventional type. A patent application has been 
filed, but the unit will not be put into production 
for several months at least. 
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cuit comprises a sensing device (a thermocouple), an 
amplifier, and a solenoid which is arranged to trip a 
relay on reaching a preset furnace temperature. A 
condenser, resistors, and a voltage source (battery) 
are included in the control circuit; and a switch in 
the furnace circuit is arranged for activation by the 
relay in the control circuit. 

At the lower temperature level (the upper power 
level), the switches are closed, and the condenser is 
charged from the battery. But, as the condenser 
charges at a higher rate than the furnace heats, it 
anticipates the heating lag by increasing the current 
in the relay to such an extent that the power is cut 
off from the heating circuit. Discharge of the con 
denser (regulated by one of the resistors) also oc 
curs at a rate faster than the rate of cooling of the 
furnace so that power is switched on again before the 
temperature drops appreciably below the desired level 


sei ik. cal 
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Jotertupter 


Releose volve homber 





Bag 
Gas-tilled\ | chamber 


bag 




















To maintain pressure in circuit breaker British engineers 
use gas-filled bag. Diagram shows upper compartment 
of typical installation. Release valve is designed to per 
mit escape of gas generated during circuit breaking 
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DEVELOPMENTS TO WATCH... : 


New “hardmetals” can be made... 


. . by taking advantage of the fact that the rare 
earth elements will form compounds analagous to the 
carbides, borides, nitrides and silicides of the transi- 
tion metals (titanium, chrom:um, vanadium), says 
Ira Binder of American Flect:o Metal Div, Firth Ste: 
ling Inc. With the increasing availability of the rar 
earths, it becomes worthwhile to investigate the possi 
bilities of producing new compounds of this type. 

At the same time, much remains to be done—and 
is being done—on the carbides, borides, and nitrides 
of the transition metals themselves. A recent Russian 


report notes, for instance, that chromium boride has 
a melting point close to 3300 F, and titanium boride 
nearly 5100. In one area, though, the Russians re- 
port failure. “Attempts to prepare hard alloys from 
powders of chromium boride and titanium boride 
by mixing with iron, cobalt, or nickel powders and 
pressing and sintering under graphite or alumina in 
hydrogen were unsuccessful,” they say. Resulting 
products were porous and brittle and had little or no 
coercivity.” Their research, though, is continuing— 
and ours is too. 


New classification system for electrical measuring instruments . . . 


is proposed by Business & Defense Services 
\dministration, US Dept of Commerce. This is a 
generic” classification, based on structural and op 
rating characteristics, as opposed to present func 
tional systems, which are based on use. 

In the BDSA system, instruments are grouped in 
© categories: 

1. Optical instruments, such as those for research, 
navigation, surveying, etc. 

2. Electrical instruments, designed to indicate, 
measure or record electrical quantities, whether or 
not they are intended to be applied to electrical 
quantities, 

3. Gyroscopic instruments, for directional control, 
stabilization, guidance. 

4. Nucleonic instruments, including both thos« 
designed for use in atomic-power production and 
those utilizing radioisotope techniques for industrial 
purposes not directly connected with atomic energy. 

5. Mechanical instruments, applying such princi- 


ples as differential expansion of vapors in metal, 
liquid in glass, dissimilar metals, etc. 

6. Packaged instruments—“built-up” testing and 
measuring apparatus consisting of two ui more types 
of instrument mechanisms plus various adaptive and 
iccessory components. 

The last category points up the major purpose 
of the new classification: planning for defense 
mobilization. As BDSA notes, manufacturers of 
such equipment generally purchase the mechanisms 
from other instrument suppliers, and over-all plan 
ning must take the interrelationships into account 

The new system is intended as a supplement to, 
rather than a replacement for, the older system, and 
forms the basis for a series of surveys now being con 
ducted by BDSA of instrument types and capabili- 
ties, and production facilities available for them. 
First of the studies, on optical instruments, is now 
wailable from BDSA Scientific & Photographic 
Products Div. The others are in preparation. 


Seals for minus 400 F are an immediate necessity . . . 


and O-rings that can be used on hydraulic, 
pneumatic and lubricating systems at temperatures 
ibove 600 F will soon be in the same class, says 
Wright Air Development Center's Materials Labo 
ratory 


200 F to 400 F, 
fluorine-containing elastomers look extremely promis 
ing. Below that, to about 300 F, synthetic rub 
ber backed by metal may do the job. 

In the 400 to 600-F range, the best bet right now 
eems to be metallized seal; although, as A.A. 
Lepera of WADC pointed out to a recent SAE 
meeting, such metal seals “are extremely sensitive 
to the mating component surface finish, axial deflec- 
tion, fluid lubricity, vibration, and temperature 
gradients.” 

A good many WADC contracts have already been 
iwarded for research at both ends of the scale. 


lor temperatures trom about 
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Battelle Memorial Institute and Horizons Inc, for 
instance, have been working on heat-resistant metals 
for possible service at temperatures to 2000 F. 
Preliminary reports on the work of these organiza- 
tions are available from OTS, Dept of Commerce, 
Washington 25, D. C. The Battelle report is 
PB151483, 59 pp, $1.50. The Horizons report is 
PB151451, 74 pp, $2 

At the other end of the temperature scale, Na- 
tional Bureau of Standards is working under WADC 
contract to develop static and dynamic seals for 
service to minus 452 F. 

Most of the big aircraft companies, too, have con- 
tracts to develop or test elastomeric, metallic, and 
metal-ceramic materials. 

Reports should be coming from WADC and its 
contractors regularly from now on 


—ARG 
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Hydrogen is the fuel. . . 


This 12-cyl, 2-stroke diesel developed in W Germany couples directly to a reciprocating 


compressor 
carry fuel gas 


Pipes running vertical to manifolds along each vertical side of the engine 
Note shortness of HT cables carrying ignition current to the spark plugs 


Germans Develop Europe’s First 
Hydrogen-gas Diesel Engine 


Bonn—Europe’s first internal combus 


tion engine using hydrogen gas ha 
been developed by Kloeckner-Hum 
boldt-Deutz AG of Cologne 
gine has same applications 
other 


The en 
as any 
conventional stationary diesel 
engine 

Such engines in the US are located 
at right angles to the driven « 


sor, but the K-H-D me 


operates directly ove a 


Ollp ¢ 


hanism 
t 


flywheel 
Advantage 


the prime mover and driven unit 


the given unit 


be separated quickly and at 
to allow the engine to be 

ther applications, or the driven 
to be powered in an emergency by an 
electric moto! 

By interposing a train of gears be 
tween prime mover and driven unit, 
an engine with higher rating and 
higher flywheel speed can be used to 
drive slow-running compressor unit 

At 500 rpm, a 12-cyl V-engine built 
by the same company develops 1125 
hp when running on clean refinery 
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gas containing up to 85% hydrogen 
he trunk-type piston engine is water 
utilizes scavenging, 
and has a mechanically driven booster 
to feed 
cylinders at slight overpressure 
stroke is 12% in.; 
cooled 


cooled, reverse 
combustion gas 
Piston 
Water 
between 
Standard 
includes a 


bore, 10 in 
fitted 
heads 


gaskets are 
block and 


engine equipment 


cylinder 
centri 
fugal and 

] system a 


governor servomotor con 


Next Step: Storable 
Liquid Propellants 


Los AncreLes—Considerable 
in the development of liquid propel 
lants to power the 14-million Ib thrust 
engine being developed for space ex 
ploration, is reported by Rocketdyn« 
Div of North Aviation 


The area of progress is in liquid 


progre ss 


American 


into the 


propellants which can be stored in 
tanks indefinitely without evaporating 
tank This 


crvogenic material 


or corroding the would 
indicate that 
would not be needed 
De elopment of the high-ene 
storable fuel is several years away, but 
traceable. The first 
hydrazin unsymmetrica 
UDMH), nitro 
and interhalogen con 
from 
with 


These ha 


intermediate and 


the evolution is 
generation 
dimethyl hydrazine 
gen tetroxide, 
pounds—can_ take the now 


RP1-LOX 


modifications 


OVC! 
standard 
slight 


reac hed 


nix 


advance 
stages of development and their sp 

fic ip ilse ¥ ilues ire equal to tho 
f the standard fuels being used 


Che of storable fuel 
will have increased specific impulse 


next group 


perhaps 360-370 sec—and are currenth 
ivailable for applied propulsion r 
The final step are fuels that 
their objective a 390 se 
specific impulse. These will requir 
extensive chemical-synthesis research 


search 
have as 


and laboratory development is 
sary 


neces 


fact that 
missiles 


Apparently, the Polari 
and Minuteman were de 
signed around solid fuels has not dis 
couraged the proponents of liquid 
propellants . 


Undertakes Hi-temp 
Hydraulic Research 


Republic Avia 
job of 
developing a hydraulic control system 
that heat generated 
when an air 4500 mph. The 
me under a $354 
calling for a 


high-temper 


FARMINGDALE, L. I 


tion has been assigned the 


withstand 
raft flic 


, : 
ed 


will 


research will 


000 Air For 


two-vear study of 


ontract 
ature 
hydraulics 
Under this contract, Republi 

isked to develop and test component 
for a power control system capabl 
of operating at all temperatures be 
tween 20 and 1000 F 


will be required for aircraft flying at 


Such a range 


Mach 7 and for space ships re-entering 
the earth’s 

Working under earlier Air Force 
contracts, Republic has already verified 
tl fluids that 


operate betw I 0 | . 


atmosphere 


re existen 
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Tighter Control of Test Equipment 
Studied by Armed Services 


New Yorx—An increasing pressure 
is being exerted by ASESA (Armed 
Services Electro Standards Agency) on 
independent laboratories and manu- 
facturers, doing work for the govern 
ment, to obtain certification of their 
testing equipment. 

ASESA is a combined agency of the 
Army, Navy and Air Force, has pri- 
mary justification over testing equip- 
ment standards used to prove any 
item on the Qualified Product Listing 
of the three services. ASESA’s func- 
tion is to set minimum calibration 
standards for all equipment. It requires 
that all testing equipment calibration 
be traced to standards set up by the 
Bureau of Standards. Up to now, in 
many cases, only lip service was paid, 
but ASESA is presently holding up 
approval of electrical, electronic, hy- 
draulic, mechanical components, if the 
testing equipment calibration cannot 
be traced to the Bureau of Standards 


within the time limit set by its specifi 
cations for items on the OPL. 

The Air Force and the Navy are 
reportedly getting into the act. They 
are making similar checks on equip- 
ment used for components not on the 
OPL, but used by them individually. 

The hope is that a better end 
product will result as now all com- 
ponents will be tested on newly 
calibrated equipment, and the services 
and ASESA intend to keep it that 
way. In fact, Congress has recently 
increased the Bureau of Standards 
allotment for standard calibration 
equipment. This indicates an increase 
in equipment calibration is foreseen 
and may be traceable to the recent in- 
crease in activity by ASESA. 

Richard Hahn, head, engineering 
dept of US Testing, Hoboken, believes 
the move is a good one. “From an 
engineering standpoint better and 
more uniform products will result with 


Removes Bumpiness in Mach-6 Wind Tunnel 


A large volume (40,000 cu ft) of heated, dry air is stored in large tanks at high pres- 
sure and suddenly released by a quick-acting valve into the stilling chamber shown 


here. 
section. 


300 to 3600 mph 


This chamber damps any pulsations in the air stream, before it enters the test 
Test runs can be varied from 40 sec to over 90 sec, speed range will be from 
Power is supplied by a 7000-hp synchronous motor which drives the 


centrifugal compressor system to deliver air at 625 psia to the storage vessels at a max 


rate of 23 Ib/sec. 


Tunnel is being built at McDonnell Aircraft Co, St. Louiz 


increased assembly reliability, but con- 
stant calibration and equipment check- 
ing will increase overall costs.” 

A spokesman at ASESA headquar- 
ters, Fort Monmouth, NJ, admitted 
that the agency’s activities have been 
mounting, particularly where tubes 
and sémi-conductors are concerned. In 
addition, inplant testing operations 
now come under ASESA jurisdic- 
now come under ASESA. ® 


DOD Handles NASA 
Security Clearances 


WasuincTton—An agreement between 
the Dept of Defense and the National 
Aeronautics & Space Administration 
makes DOD's Industrial Security Pro 
gram available to NASA. The agree 
ment eliminates duplication of the De 
fense Department’s program in NASA. 

Under terms of the agreement, 
DOD will issue security clearances to 
employees of NASA contractors and 
will inspect their facilities and opera- 
tions. The arrangement applies equally 
to contracts administered by a military 
department for NASA and those ad- 
ministered solely by NASA. 

Here’s a rundown of DOD-NASA 
security relations 

e The military service with security 
responsibility over a contractor facility 
will provide security services for NASA 
it the facility 

elf a proposed contractor is not al 
ready cleared, DOD will take necessary 
steps and authorize a military service 
to handle securitv matters. 

e NASA will adopt existing DOD 
regulations, but will have a voice in re 
visions 

e A voting NASA deputy will sit on 
DOD boards examining clearance for 
NASA contracts e 


Cost-cutting Features 
Highlight Design 


Detror Interchangeability of 
Studebaker-Packard Lark components 
include: bumpers interchangeable 
front and rear; one roof stamping to 
fit two- and four-door sedans as well 
as the hardtop; simple, one-piece 
sheetmetal in front with detachable 
fenders; combined license plate and 
trunk light; and tail-lights inter 
changeable left and right. s 
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Beryllium Hurdles Tests 
As Structural Material 


Concorp, Mass.—Beryllium has 
moved a step ‘closer to application as 
a structural material for 
places where simple shapes are re 
quired. Nuclear Metals Inc, a metal- 
lurgical research firm here, has devel- 
oped a process for making beryllium 
sheet with optimum grain onentation 
Result is sheet that overcomes the 
brittleness which has heretofore lim 
ited use of this light metal. 

The company has also successfully 
assembled sections of the sheet into 
a box beam similar in design to those 
found in aircraft. Nuclear Metals de- 
veloped the process, then designed 
and constructed the box beam under 
subcontract to the Martin Co. Dy 
namic and static evaluation tests on 
the beam were performed in the Mar 
tin Co laboratories. 

Aircraft engineers have long been 
anxious to develop this material: It 
combines high elastic modulus with 
a density only slightly heavier than 
magnesium (PE—April 6, p 25); it 
absorbs 24 times more heat than com 
peting structural materials under a 
given rise in temperature 

A very important contribution of 
the Martin Co to the present develop 
ment of structural beryllium was the 
soundly practical view taken by their 
engineers, according to sources at Nu 


Metals These 


aircraft in 


clear engineers havc 


been thinking in terms of fitting de- 
sign to the material rather than ma 
terial to the design 

Under the contract that resulted 
from this approach, Nuclear Metals 
managed to improve the bi-axial duc 
tility of beryllium by developing a 
forging process that assures optimum 
grain orientation. For beryllium this 
means that the basal planes have just 
the right amount of preferredness with 
respect to the plane of the sheet, and 
the prism planes are randomly ori 
ented at right angles to the plane of 
the sheet. The present 
ideally suited to making sheet that can 
subsequently be fabricated into ~om 
plex forms such as I-beams, H-beams 
and box beams. 

Tests at Martin for box beams pro 
duced by Nuclear Metals have shown 
results that in cases are superior to 
Martin’s minimum requirements. U] 
timate tensile strength has ranged be 
tween 65,000 and 70,000 psi with 
yield point of 40,000 psi. Compres- 
sion strength has run 49,000 psi. And 
a bulge test exceeded standard re 
quirements by 2 or 3 times according 
to Martin sources. 

In the Nuclear Metals process, pow 
dered beryllium is cold compacted 
and sealed in a thin-wall iron can 
This beryllium is then heated to 1800 
deg in an argon atmosphere for a half 


process 1S 


US Firm Imports Japanese Auto 


The Fuji Precision Machinery Co and Cameron Motor of Sacramento, Calif, have con- 


tracted to bring Fuji’s Skyline car to the American market. 
import is 78 mph with a GA-30 engine, 84 mph with a GB engine 


Maximum speed of the 
Fuel economy 


is 31 mi/gal at average speed of 30 mph. Skyline’s price will be $2200 with the 


GA engine and $2300 with the GB engine. 
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hour, and finally pressed into a pan 
cake shaped sheet in a standard ferg 
ing press. 

lhe original cylinder measures 7 in 
high and 7 in. dia. The final sheet is 
20 in. dia and } in. thick. Martin 
sources see no limit to possible sheet 
sizes. ‘The present dimensions wer 
chosen because they are best suited to 
aircraft requirements and are the low 
est cost 
sheet into box 


Nuclear Metals 
used standard carbide drills for making 


In fabricating the 
beams, engineers at 
holes. They took special precautions 
to keep the material from cracking 
Sheets are riveted together. Welding 
is not suitable for this beryllium, ac 
cording to the company. 

To date the program has been ex 
perimental. Martin hopes the results 
will induce firms to undertake com 
mercial production of the material in 
the near future 


BARE EXTRUSIONS 


Nuclear Metals is also working on 
a bare extrusion process that may even 
tually be suitable for producing com 
plex shapes. This extrusion process 
starts with conventional bare round bil- 
lets of sintered beryllium rather than 
The 


ilso working on processes for rolling or 


canned beryllium company is 
otherwise working beryllium 
a property of beryllium 


that along with brittleness is a major 


Toxicity 


drawback—has been successfully han 
dled at Nuclear Metals. (Through in 
haling beryllium, some people contact 
1 lung disease known as beryllitis.) 
The material must be stored in closed 
mtainers while in powder form, ac 
cording to sources at Nuclear Metal 
ind areas where people are working 
with th well venti 
lated. In fabricated for 


fumes 


powder must be 


n bervilium 
harmle unless or dust are 


leased during machining 


US to Bolster Japanese 
Industry—Some Day 


Toxyo—Japan’s lack of airtight secu 
rity laws and the fact that the Side 
winder air-to-air missile is already in 
production in the US are keeping the 
Defense Agency from awarding the 
Japanese a contract. However, said 
the Agency, there is no reason why 
it would not be possible for Japan to 
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turn 6ut Sidewinder missiles at some 
time in the future. 
Meanwhile, industrial 
Japan say local avionics manufacturers 
are getting ready for the production of 
guided missiles anyway—in anticipa- 
tion of $10 million in orders to be 
given by the US Defense Agency in 
the next few years. s 


sources in 


Rupture Data 
for Malleable 


New data from 
Purdue Univ guides design for mal 
leable iron up to 1200 F. From thi 
research the 
Malleable Founders Society, prelim 
inary tensile data for malleable irons 
show little loss in strength up to 
700 F. At 800 F or above, both tensil« 
and rupture streagth drop. Rupture 
strengths for 10 and 1000 hr are 
given below for ASTM 6003 pearlitic 
malleable and high- and 
ferritic malleable irons 


LAFAYETTE, IND 


project sponsored by 


low-carbon 





Stress, 1000 psi 
10 hr | 1000 w 
Pearlitic 45 39 
Pearlitic 20 iB 
Ferritic low C 32 
Ferritic high C 


Ferritic low & 
high C 


Ferritic low & 
high C 











Another New Company 
Merchandising Patents 
New York 


help business firms sell or license pat 


\ new company that will 


ents and processes developed by indi 
vidual research projects is 
formed. The company will be called 
the National Patent Development 
Corp and will have offices here and 
in Washington. 

A similar venture by North Ameri 
Aviation, Navan Products, Inc, 
has been operating on the West Coast 


(PE—Mar 9 ’57, 


being 


can 
Pp 37 ) * 
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Japanese Seek Data on R&D 


loxvo—The government here is tak 
the vol 
ume of research carried out by Japa 


The 


and Technolog 


ing an increased interest in 


nese industry 
Science Agency re 
cently made a survey of industrial R & 
D. It is somewhat similar to surveys 
the National Science Foundation 
pioneered in the US 

The survey covered nearly 


government s 


1000 in 
dustrial firms that were believed to be 
work Results 


from 703 companies showed that in 


engaged in research 
dustry spent roughly $87 million on 
R & D in 1957. Specialists believe the 
total rose to $100 million in 1958 
Research is well distributed through 
out industry as the 
chart indicates 


accompanving 
Especially heavy ex 
penditures were made in chemicals 

30% of the total 
chinery 


and electrical ma 
of the total 
By wav of contrast, chemical firms in 
the US account for about 7% of all 
research and _ electrical about 
20%. Heaviest research expenditures 
in the US—about 35% of the total 
occur in the aircraft industry. Trans- 
portation equipment industries in 
Japan account for only about 8°‘ 


5° oF 


industries—2 3 % 


firms 


The Japanese report says that the 


scale of R & D in the US and Britain 
dwarfs that of Japan. US research is 
about 70 times greater than Japanese; 
British about 5 times. They attribute 
the differences to the generally larger 
size of industries in those countries 
ind to the fact that industry does a 
considerable amount of work for th 
In Japan, commercial 
little 


government. 


firms do very government 1 


S¢ irch work 


R & D is Widespread in 
Japanese industry 


Research Total 
Spending Spending 
in million $ % 
$26.1 30 
20.0 
Trans Equip 7.2 
lron & Steel 7.1 
Textiles 3.6 
Machinery . 3.4 
Ceramics & Quarrying 3.0 
Foodstuffs 2.6 
Nonferrous Metals. . . 2.4 
Pulp & Paper 1.7 


Measuring Instruments 1.6 


Chemical 


Lad 
Ww 


Elec Machinery 


Miscellaneous 3.4 
Nonmanufacturing .... 5.2 


$87.3 


5 | 
SClaaeNN WW WE Bd OO 


Canadair Expands Design Facilities 
to Get US Missile Work 


Monrreat—Canadair Ltd, a subsidi 
ary here of General Dynamics, has set 
up a new missiles and systems division 
as part of its plan to become a major 
sub-contractor for missile work in the 
US. Robert D. Richmond, formerly 
chief engineer of special weapons for 
Canadair, is vice-president in charg« 
of the new division 

The 


months 


action, following only 
atter 


Sparrow 


eight 
termination of Cana 


dair’s missile program, in 
GD 
to continue substantial investments in 
terms of scientific manpower and 
equipment in order to handle new 
missile work of the most advanced 
nature. 

The new division is a technical task 
force that has been kept compact, 
self-contained and flexible for the ex 
press purpose of being strongly com- 


dicates a strong willingness by 


petitive with US subcontract firms 
and thereby gain a share of contracts 
which are made available to Canadian 
companies under the production-shar 
ing arrangements which exist between 
the two countries. 

With the new organization, Cana 
dair can investigate potential con 
tracts and future requirements, and 
submit quickly and accurately engi 
neering proposals, schedules and cost 
analyses—elements of paramount im 
portance in this highly competitive 
field. 

The speedy tendering of bids by an 
organization of this kind is essential 
since this enables it to establish its 
own priorities, schedules, and ove: 
head costs without directly relating 
its work to other activities of the divi 
sion Or company 


Apart from subcontract work, Cana- 
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dair representatives claim for then 
organization the ‘complete 
engineerng capability to undertak« 
design and development work on 
orginal missile weapon systems 

In the meantime, the United King 
dom ‘Treasury and Supply Delegation 
in the US has awarded the Avion Div 
of ACF Industries a $193,000 contract 
to produce radar beacons for its long 


range missile program 


missile 


According to 
: company spokesman, this is the 
third contract in six months placed 
with Avion by the United Kingdom 
for the radar units © 


Foreign Licensing Calls 


for Much Preparation 
New 


ind a basic understanding of foreign 
company problems are essential to a 
successful 


York—Extensive _ preparation 


licensing arrangement be 
tween American corporations and com 
panies abroad, Fred Mears, director of 
international services for the Bet 
tinger Corp, told the American Man 
agement Association here recently 
lracing the development of his 


Mears de 


“know-how” 


own company’s growth, 


scribed licensing and 


agreements made to produce Bet 
tinger’s ceramic-on-metal products in 
that 


many, Belgium, France, 


Canada, Ger 
South Africa, 


countries include 
and the Philippines 
One of the biggest challenges posed 
Mears said, is the language barrier 
communicating technical information 
in the face of wide differences in tech 
nical vocabulary between 
guages calls for extensive prepara 
tion. s 


two lan 


ASME NOTES: 


On Diesel Design, Fuel 
Cells, Engineer Budgets 


—The cost to 


Sr. Louis a manufac 


turer of repairing or replacing com 
ponents of his products that may be 
defective has spiraled in recent years, 
according to A R Adler of General 
Electric’s Aircraft Nuclear Propulsion 
Dept. His remarks were contained in 
an engineering paper delivered before 
the semi-annual meeting of the Ame 
ican Society of Mechanical Engineers 
here last week 
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“There once was a time when 
it was possible for someone endowed 
wrenches, screwdrivers, 
bailing wire . . . to maintain 


mechanical devices which he and his 


with a few 


neighbor possessed. In those days wat 
ranties were quite limited . . . Now, 
much equipment is built so that cor 
rective action in the field is almost 
impossible, and it is necessary to ré 
place an engine unit or component 
“The complexity of many of the 
goods manufactured for home and in 
dustry is rapidly changing this situa 
tion. An increasing amount of this 
equipment is built so that corrective 
action in the field is almost impos 
sible.” Mr. Adler concluded by out 
lining methods that may be used bi 
engineers to estimate the amount of 
money spent 
Devices electric 
power directly from heat, without th 
use of complicated boilers and spin 


which generate 


ning generators, were described at the 
ASME gathering. One, called a fuel 
cell, would burn conventional fuels to 
produce a flow of usable current. The 
other, called a thermionic converter, 
might use heat from a nuclear reactor 
or from the rays of the sun 

Special lightweight thermionic con 
verters might power the radios and in 
struments of an earth satellite, r 
ported V C Wilson, of the 
Research Laboratory, 
plained that in their simplest form 


thermionic 


General 
Electric who ex 
converters consist of 

vacuum tube in which one piece of 
wire is heated enough to make it give 
off electrons while a colder piece of 
wire collects the electrons and 


them to an outsidc 


teeds 


circuit 


Lieb 


hha\ 


l'uel cells, according to H A 
hafsky David L. Douglas, 


make compact energy sources for « 


and 


pace ship 


ervthing from cars to 


I'rend in diesel engine towar 


use of heavicr residual fuels becaus« 
jets are making the light grades scarc« 
according to P G Bu 
man, consutling mechanical enginee! 
with American Bosch Arma Corp in 
Springfield, Mass. New techniques 
permit diesels to use fuels 
low as Number 6. Residual fuels, he 
explained to the ASME, are all that is 
left of the crude oil after the lighter 
and profitable products have 


been removed at the refinery . 


and expensive 


ited 


more 


COMING EVENTS 


JUNE 


24-26 . . . . Instrument Society of Am« 
ica, Second National Symposium of th 
Nuclear Industry Div., Idaho Falls, Idaho 


29-July 1 Institute of Radio Engi 
neers, 3rd National Convention on Mili 
tary Electron Sheraton-Park Hotel 
Washington, D. ¢ 


AUGUST 
ee 


ciety 2nd 
Meeting 


American Astronautical So 
Annual Western Regional 
Ambassador Hotel, Los Angeles 


46 ... . Society of Photographic In 
strumentation Engineers, Annual Conven 
tion and Exhiborama, Ambassador Hotel, 


Los Angeles, Calif 


18-21 
and Convention 
isco, Calif 

23-25 .... American 
als, Eastern New 
fracture of | 


elaer Polytechni 


W estern 
Cow 


Show 
Fran 


Electronic 
Palace, San 


Society for Met 
York Conference on 
ngineering Materials, Rens 


Institute, Troy 


SEPTEMBER 


ns « @ om ty of the 
Midwest section 
French Lick Sheraton Hotel 
Indiana 
nn «ns e« Founders 
America, 57th Fall Meeting, The 
tead, Hot Spring Va 
20-25 .... Instrument Society of Amer 
1, 14th Annual Conference and Exhibit 
Chicago Amphitheater 
ote Chicago, I 
23-25 . 


facture! 


Plastics In 
dustry Conterenc« 


French Lick 


society of 
Home 


and downtow! 


Oth 


Manu 
Equipment 


Equipment 
Institute, Business 
Exposition National 


Washington, D. ¢ 


23-25 ~~ « « Institute ot 
I An ilk 
Engineers, 4th An 


( ference 


Guard Armory 


Radio Engi 
Institute of Electrical 
nual Special Technical 
m Non-linear Magnetics and 
Magneti Am] ihers, She Hotel 
W ashington 


1). ¢ 
28-Oct 1 American Welding 
ty Fall Meeting Sheraton-Cadilla 
Hotel, Detroit, Mich 


re ham 


CORRECTION 
lhroug! 


h a typographical error in the 
June the prices of three plas 
ti in the table on P 77 

ents/ lb. They 


in.—Editer 


S issue 
were quoted 
hould read cents/cu 





Reader Gae 


Inverted Steel Mill 


l'o the Editor: 

Could you possibly have turned J&L’s 
Sendzimir mill upside down? (cover, May 
25) I haven’t built many steel mills, but 
I have heard of the Law of Gravity. If 
springs are needed to hold the bottom 
rolls down, why aren’t more springs ne< 
essary to hold the top rolls up? 

Davip M Murpny 
Mason City, Iowa 


@ We sure did. We must also apologize 
to Mr. Sendzimir for misspelling his name 
Our thanks to Messrs Bramhall, Polakow- 
ki and Romer for also spotting the in- 
verted cover. Here’s how it should have 
looked Fd v 


Dialects in Engineering 


l'o the Editor: 

Your editorial on page 41 of the March 
30 issue of Propucr ENGINEERING, en- 
titled “Dialects in Engineering,”’ is very 
pertinent to the times 

Although we are not at this time in 
a position to take an active part in a 
ooperative effort like that in Delaware 
Valley, we will appreciate being kept in 
formed on their progress and accomplish 
ments J] L Sracxnouse Jr 

Mgr, eng admin 
DeWalt Div, AMF 


Russian Translations 


lo the Editor: 

Being a permanent reader of PE, | 
have read in some issues of your Magazine 
about a shortage of translators from the 
Russian. I am a designer with good know- 
ledge of the languages concerned and can 
translate technical literature in the field of 
mechanical engineering, hydraulics and 
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Editor... 


electroplating. My translation capacity is 
40,000 words monthly. 

May I ask respectfully for your help to 
get in touch with people who would be 
interested? I can receive the originals and 
return them with translations by ait 
mail —Oscar Mast, AMIED 

20/24 Hagana Street 
Kiriat Bialik, Haifa Bay 


Israel 


Time to Change Time 


To the Editor: 

I wish to add my congratulation$* to 
the Acting Secretary of Commerce Lewis 
Strauss for his action in pushing the 
change from the English measurement sys- 
tem to the metric system (PE—May 18, 
p 11). However, while we are changing 
measurement systems, how about chang- 
ing the present measurement of time to 
some system as convenient to work with 
as the metric system. This would eliminate 
the messy conversion of seconds to minutes 
to hours, etc. —D R Bross 

Canoga Park, Calif 


@ Also see PE—June 8, p 90. Any sugges 
tions?—Ed. 


Likes Industrial Design Coverage 


To the Editor 

I would like to compliment you and 
your magazine staff for the excellent series 
of articles involving design in a broader 
sense than the technical aspects alone 
Bringing t> the attention of your readers 
the fact that aesthetics are a valuable con 
tribution to a product regardless of the 
use to which it is put is a valuable con- 
tribution to the product development 
process. As an industrial designer (also 
an engineer), I feel that this assist is 
particularly valuable coming from a tech- 
nical publication. I sincerely hope that 
your readers find this worthwhile and 
interesting and that you plan to continue 
this program as a regular part of your 
publication. 

—D L McFartanp, president-ASID; 
Manager-Industrial Design Operation 
Housewares and Radio Receiver Div 

General Electric Co 


e We will continue to carry this kind 
of material in future issues because it is 
important for the design engineer to un 
derstand that there is much more to the 
product development process than me 
chanical detail alone.—EJT 


Man’‘s Tougher Than You Think 


To the Editor: 

Referring to your editorial, “Edge of 
the Unknown”, (May 4, p 27) you state 
that the human body can, for short peri 
ods, move unaided at 15 mph or deliver 
$ hp, also that it can withstand a 2-mile 
altitude range. Surely a man, when run 
ning in a 100-yd race will move at 24 


mph, when running upstairs w ll generate 


and when flying in a plane, has 


0.9 hp, 
over his faculties at 15,000 


full 
tt 


control 


[There is a tribe of South American 
Indians near the Andes, who live in an 
extinct volcano at 21,000 ft, and the Brit 
ish Expedition to Everest in 1953 climbed 
to 28,000 ft before using oxygen 

As Propucr ENGINEERING is_ usual! 
very factual and interesting reading mate 
rial, I feel that these errors should be 
brought to light —B J] Rurre.i 

Ford Motor Co Ltd 
Dagenham, England 


Ruffell is right, of course—he 
maxima, while I chose averages, al 
lowing a bit (subjectively), for increasing 
avoirdupois and advancing age. I am re 
minded of the story of the lecturer who 
said that thought was the fastest human 
reaction—sometimes faster than light. One 
of his auditors, after the lecture, remarked 
that the lecturer had defeated his own 
point on two counts: (1) he had in 
several instances spoken before he thought 
(2) the light, if there had been some in 
his remarks, was long gone when he fin 


ished. —EJT 


@ Reader 


tooK 


Hi-temp Metal-to-Metal Seal 


l'o the Editor: 

One of the inventions in your column, 
‘Why Don’t They R & D” (Apr 20, p 52 
mentioned a zero-leak coupling for nuclear 
power plant piping. A coupling that ex 
eeds the requirements mentioned in your 
irticle has been developed by our om 
pany. Our pipe joint joins dissimilar metals 
with a metal-to-metal seal for temperatures 
from —300 F to 2000 F and pressures uy 
to 20,000 with a leakage rate of 
1x 10~* cc/sec on a mass spectrometer 
This joint is now being used in nuclear 
power installations 4 H Cassipy 

Marman Div, Aeroquip Cory 


psi, 


Spring out of Proportion 
To the Editor: 


The dynamic system that is illustrated 
on page 65 of the April 27 is rather 
unconvincing as the deflection is out of 
all proportion to the actual size of the 
spring shown. These small details may 
not be of much importance but surels 
they can be irritating and even confusing 
at certain —K N CHAURASIA 

Glasgow, Scotland 


issue 


times 


US Boat Bridge 


To the Editor: 

In the May 11 “Interesting to 
Note” (p 7), you carried an article about a 
bridge for boats. You probably are not 
aware of this same type of construction in 
A good example of one is 
near Yardley, Penna. The original was built 
about 1860, of wood. That is now re 
placed with a steel one, and, of coursé 
is no longer used except for small craft 
pleasure boating. I believe the company 
that built the canal was the Lackawanna 
or the Delaware and Hudson Railroad 

Joun W Hotter, President 

The Holter Co 

Bridgeport, Penna 


issue, t 


this country 
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Dow Corning 


SILICONE NEWS 


for design and development engineers 
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ANNOUNCING A 
NEW SILICONE GEL 


A new silicone, that’s supplied in fluid 
state, can readily be converted to a 
stable gel. Recently made available by 
Dow Corning, this new silicone holds 
much promise as a new engineering 
material. properties 
transparency, heat stability, resiliency, 
high moisture resistance. 


Typical include 


Dow Corning 
unlimited 


A_ versatile silicone, 


Dielectric 


new 
Gel has 
for sealing, filling and potting; as a svs- 


possibilities 


pension medium; for vibration damping; 


for impregnating capacitors, magnetic 
amplifiers and other devices; and a variety 
of other design possibilities . you name 
the application, and weigh the advantages 
that 


this new silicone can provide 


Developed primarily as a 
rial for electronic parts, Dielectric Gel has 
Supplied as a 
viscosity of 


potting mate- 
these unique characteristics 

water-white fluid with the 
molasses, it pours easily and flows readily 
around the most intricate parts. It sets up 
in 48 hours, or can be gelled in 30 minutes 
with moderate result is a 
transparent, good di- 
electric strength, high moisture resistance 


heating. The 


resilient gel with 


and excellent thermal stability. Subse- 
quent heating will not liquify the gel. Like 
other fluids compounds, 
Dielectric Gel retains its physical and di- 
electric properties over a wide operating 


temperature span. 


silicone and 


Used as a dielectric for filling and potting 


electrical and electronic assemblies, the 


gel’s unusual 
checks of a potted circuitry, (Cont. pg. 2 


transparency allows visual 


TAMING “HOT” MISSILE FUEL 


One of the challenges facing designers 
of missile launching equipment is the 
development of practical ways to handle 
“hot” fuels and oxidizers such as 90% 
concentrated hydrogen peroxide. Here's 
how Silastic®, the Dow Corning silicone 
rubber, helped solve this problem: 


In its concentrated form, hydrogen per- 


oxide is one of the powerful chemicals 


developed for oxidation or direct propul 
sion of rockets and missiles. This chemical 
reacts so violently in contact with organic 
materials, however, that finding a suitable 


means of transferring it from aluminum 


or ceramic tanks to missiles on 
their launching 


problem. The 


storage 


pads posed a stubborn 


concentrated peroxide de 


TAPES THAT STICK 


Dow Corning silicone pressure sensitive 


stick to 
They achieve a strong, long lasting grip and 


adhesives make tapes anything 
maintain the desirable properties that char 
acterize silicones — serviceability over a 
wide range of temperatures; resistance to 
oxidation, weathering, corrosive chemicals 


retention of good 


water repellency; and 
properties 
data on the unique insulating, bonding and 


dielectric For complete design 
sealing abilities of tapes made with Dow 
Corning silicone adhesives, and their appli 
No. 644 


cations, circle os 


composed so rapidly in contact with con- 
that it 


explosive forces equal to 74 an equivalent 


ventional flexible hose generated 


amount of nitroglycerine. 


Hewitt-Robins, Stamford, Conn., solved the 
problem with hose made of Silastic, the 
Dow Silastic 


makes it handle 


Corning silicone rubber 


possible to transfer and 


the peroxide fuel without contamination 
Hewitt-Robins 
properti¢ ol 
Silastic by 


two materials in a hig 


or change of concentration 
combines the desirable 


Dacron fabric and selective 


fabricating these 
having a burst strength 


flexible hose 


ceeding 600 pounds. The hose ts 
cated in diameters up to 6 inche 
lengths up to 50 feet Easy to handle 
currentl 


and Air Force 


transferring 


store, this hose 1s 


Army 


and 


and 
the Navy, 
handling concentra 


peroxide liquid propellants 


ID heavy 


duty suction and discharge type believed to 


The section of hose shown its 6 


be the largest silicone rubber hose built 


capable of 600 psi burst and more than 


20,000 pounds tension 


Silastic offers other desirable 


propertic 
that make it practical under adverse con 
ditions. One example, Silastic can with 
stand long term exposure to temperatures 
as high as S500T remains serviceable 


130F, No. 643 


and 


at temperatures as low as 


| 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


MORE = 








REDUCE DOWNTIME IN THE PITS 


motors 
under the 
conditions found in 


Silicone insulated drive keep 


production moving even 


adverse operating 


coal mines. Proof is the exceptional 


reliability of silicone insulated electri- 


cal mining machinery produced by 


Goodman Manufacturing Co., Chicago. 


Best way to design for reduced downtime, 


Goodman engineers have found, ts to insu 


late electrical drive motors for their min 


ing equipment with Dow Corning Sill 


cones. Used in coal, gypsum, potash, and 


other mining operations, Goodman equip 


ment is powered with silicone insulated 


assure the extra overload capac 


dependable 


motors to 


ty needed for long life 


easy, Safe operation 


fake their new four-wheel drive “S84” 


huttle car It's powered by 


140 volt 


for example 


3 phase, 60-cycle current through 


a cable reel to 20-hp traction motors 


DIELECTRIC GEL ‘“ 


and permits test probes to be 


accurately 


directed to connections for instrument 


checks. Self-healing, the gel automatically 


seals punctures when probes are withdrawn. 


Dielectric Gel is highly resilient. It exerts 


wheels on each side 


front 


located between the 


Each of the 
and rear wheel through drive shafts, a gear 


two motors drives a 


reducer and differential. 


At high speed, the motors operate at 1750 


rpm and are rated 75C rise at full load 


at low speed, motor 


120¢ 


rpm is 875, tem 


perature rise Silicone insulation 


permits efficient operation of these per 


missible type a-c traction motors at over- 


loads that push motor temperatures above 


rated Centigrade rise. Variations in car 


speed are obtained without electrically 


controlled clutches and torque converters 


Designed for continuous, uninterrupted 


service, these shuttle cars must have ade 


quate speed to effect quick trip transfer 


of loads from the working area to the 


transportation system. Drive motors “must 


rugged service” say Goodman 


I dow 


be built for 


engineers in specifying Corning sili 


cone insulation No. 645 





no stress on delicate parts either during 


or after cure, and will not damage sensitive 


parts as a result of fluctuating tempera 
tures — a problem with rigid potting ma 
What's 


parts 


terials more, the gel provides 


potted with excellent protection 


against shock and vibration No. 646 


new literature 
and technical data 
on silicones 


Design Material Selector—Arranged as a mate- 
rials guide, an 8-page 
Electronic Design lists solutions to each of more 


selection reprint from 
than a dozen problems confronting designers of 
electrical equipment. This reprint is a guide to 
data on specific silicone products that help elec- 
tronic systems meet a wide range of service con- 
ditions and assure longer, more reliable perform- 


ance demanded of today’s equipment No. 647 
& 


Specifying Problem—Economical, 
weight 


strong, light 
dielectric materials made from silicone 
molding compounds may be the answer to your 
specifying problems. Ports and structural com- 
ponents molded from Dow Corning silicone mold- 
ing compounds give excellent service despite such 
environmental conditions as moisture, heat, cor- 
rosion and fungus. The typical properties and 
performances offered by silicone molding com- 


pounds are compiled in a brochure No. 648 
. 


Voids Avoided — Self-adhering Guide Line tri 
Dow Corn 
is ideal for insulating form 


angular tape made from Silastic, the 
ing silicone rubber, 
wound coils of motors and generators. Because it 
bonds into a homogeneous insulation wall, flex- 
ible Guide Line tape can eliminate voids without 
the use of filling materials. Also good for insu 
lating connections and terminals, triangular tape’s 
shape permits easy and economical processing 
uniform thickness A 
magazine gives 


No. 649 


insulation 
from 


assures wall 


receat reprint Insulation 


full details. 
ia 


Design Versatility — 
Lightweight, strong, in 
ert, and easy to fabri- 
cate, silicone-glass lam- 
inates are used in the 
design and manufacture 
of a variety of con- 
sumer and industrial 
products. Applications, 
tables of physical and 
dielectric properties, il- 
lustrations of various 
parts, and sources of silicone-glass laminate parts 


are included in a 4-page brochure. No. 650 
* 


A Lubricant Manual presents some of the more 


important aspects of the selection of the most 
suitable oils or greases for instrument ball bear 
ings. Portions are devoted to military specifica 
tions applicable to miniature instrument bearing 
special 
lubricants with special properties 


lubricating, and attention is given to 


An invaluable 


No. 651 


reference work for your design files 
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Dow Corning CORPORATION 
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20 pages of helpful 
information about 


J-M Chempac Teflon 
products 


Send now for your copy! 


Here's a new ready-reference book that 
illustrates and describes the broad range of 
packings, gaskets, sheets, tapes and other 
components made of J-M Chempac®-Tefion. 

Its pages are loaded with specific design 
data, presented in simplest form, that you'll 
find convenient, accurate and easy to use. 

Whether you require rings or cups of 
high dimensional accuracy . . . gaskets for 
applications demanding corrosion and solvent 
resistance . . . uniform-density moulded Teflon 
sheets, skive-cut tapes, moulded or extruded rods and 
tubes, this book will give you a wealth of information 
on available sizes and shapes, dimensional data 
and tolerances. 

Whatever your problem dealing with the sealing 
of corrosives . . . or protecting electronic equipment, 
J-M Research facilities are at your service. Write 
Johns-Manville, Box 14, New York 16, N. Y. 


for your copy of the Chempac Book 
PK-124A. In Canada: = all 
Port Credit, Ontario. 3 ; 


— | 


Johns-Manville, Box 14, New York 16, N. Y 


JOHNS-MANVILLE 5 Me 


Rooucrs 


Please send me a free copy of the new Chempac 
Teflon Brochure, PK-124A 

Name 
Company 


Tithe___ Address 


Zone___State__ 
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GNING ROLLER 





BIG, HIGHEST-CAPACITY ROLLERS. Each bearing has a 
maximum number of rollers—as large as possible, yet 
all components are in optimum balance. Precision- 
ground to extreme accuracy, these convex rollers offer 
maximum economy for all applications. 


B 1G, mirror-smooth convex rollers plus heavy 

broad-shouldered inner race plus centrifu- 
gally-cast bronze, precision-machined retainer! 
Only from Link-Belt do you get ALL that is 
best in bearing design. 


Individually, these elements represent major 
improvements On accepted design concepts 
Collectively, they constitute the most efficient 
spherical roller bearings available . . . promise 
unequalled economies, whatever the applica- 
tion. Men who know bearings will readily rec- 


LINK 


BEARINGS BY 


News! The best features of modern bearing design combine 
Ba 


HIGH, HEAVY INNER RACE FLANGES. Hefty inner race 
has sturdy shoulders which offer convenient hold for 
assembly and removal of bearing. They end problems 
of cutting away shaft or applying pressure at outer 
race ... avoid any need to skimp on shaft shoulders. 


ognize new contributions to capacity, endur- 
ance and ease of maintenance. 

For the good of your equipment, take time 
for a feature-by-feature comparison with any 
bearings you're now using. Your Link-Belt of- 
fice will gladly explain the many performance 
advantages evolved with this new design. It can 
furnish full data on industry’s most complete 
line of ball and roller bearings . . . pillow blocks 
and flanged, flanged cartridge, cartridge and 


take-up blocks. 


BELT 


LINK-BELT 


MANUFACTURER OF SELF-ALIGNING BALL AND ROLLER BEARINGS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, ——~ - 1. To Serve Industry There Are Link-Belt Plants, Sales 
Offices and Stock Carrying Distributors in All Principal Cities. Export Office: New York 7: Canada, Scarboro (Toronto 13) 
Brazil, Sao Paulo; Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs. Representatives Throughout the World 


‘ A 
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and refined in 


™~ 
\ 
\ 


te 


PRECISION-MACHINED, CENTRIFUGALLY-CAST BRONZE RETAINERS 
offer many times more support and abilitv to tand high stress 
tion for ¢ h row of roll 
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* Your motor manufacturer has it 


Total Motor Burnout Protection“... 


NO OTHER PROTECTOR PROVIDES 
6-WAY COMPLETE PROTECTION 


Most conventional protectors used today may 

protect motors against up to four overheat 

condition KLIXON Type T Protectors safe 

guard motors from all six condition 

1. Running overload with or without hig 
ambient or ventilation blocked 

2. Locked rotor normal voltage such as caused 
by mechanical failure of driven load 

. Locked rotor caused bv low voltage where 
decreased torque is insufficient to start 
load 

. Locked rotor with main winding only in 
circuit resulting from open circuit start 
vitch or open circuit in reversing switch 
. Locked rotor with start winding only in 
circuit, such as that resulting from an open 
main winding circuit or open circuit in re 
versing switch 

. Running with both start and main winding 
in the circuit resulting from start switch 
failure n closed position or low voltage 
which prevents reaching switchover speed 
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Only New KLIXON Type T Protectors 
Completely Safeguard Your Motors 


With KLIXON Type T Protectors in induction motors you are assured of 
comple le protee t aqgati t all po le ce fnat cause motor or 
heating and burnout Here is how ou benefit by using KI IXON-pro- 


tected motors. motors operate at safe maximum output without 


/ r 


premature failure motor repairs, replacements and service are re 
duced and most important, customer itisfaction and good will 
ire retained. Be 100% ife piotect our motor-driven equipment 
completely against motor burnouts vecify on your purchase 


order “These motors to have KLIXON Type T Protectors. 
Over 150,000,000 motors are protected aga ! overhea y and burn 


l 
ith KLIXON PROTECTORS 


METALS & CONTROLS 


3806 F 
A DIVISION OF TEXAS INSTRUMENTS INCORPORATED 


STREET, ATTLEBORO, MASS..U S 


Spencer Products: KIixor nherent Overheat Motor Protectors 
Motor Starting Relays « Thermostats « Pre on Switches « Circuit Breakers 
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Hq 


in 
impacts... 
Alcoa puts 


In less time than it takes you to say 
‘“‘Impact,”’ even the longest of these 
impacts can be fully formed and 
flawlessly finished —longitudinal 
hole, closed end and all—from a 
single slug of Alcoa” Alloy 6061-T6 
Impacts, produced to tolerances as 
close as plus or minus 0.0005 in 
without any further processing 
with smooth, ultra-hard, corrosion- 
resistant finish 125 microinches both 
inside and out 

The above pictorially represents 
the growth of the finished part 
which, as produced, is approximately 
16 in. long: a missile hydraulic com- 
ponent made by Alcoa for Vickers, 
Incorporated. It represents savings 
that are scarcely short of fabulous 


























Estimate for yourself what it would 
cost to produce such a form by labor 
ious machining from bar stock—the 
only practical alternative. Include all 
the labor of rough-cutting, precision 
machining and final finishing—and 
the costly waste of metal 

Does this suggest impressive sa\ 
ings? Undoubtedly! But not neces 
sarily more impressive than those 
you can gain if you consider Alcoa 
Impacts whenever you need: any 
closed-end or tubular component, of 
whatever shape, with such additions 
as external or internal fins, ribs or 
bosses and with the highest 
strength attainable in any 


given 


alloy. Separate finishing operations 
are always reduced to virtually zero, 





al 


the metal where you want it 


and tooling-up costs are surprisingly 
low. The more you know about im 
pacts, the more uses— and savings 
you'll find in your own production 
write to 
Aluminum Company of America 
918 Alcoa Building, Pittsburgh 19 
Pennsylvania 


For eye-opening data 


ALCOA © 
ALUMINUM 








~_ 


1,000 CONE-DRIVE Gearmotors 
to produce 100,000,000 Ibs per year 


at Harvey Aluminum 


From its modern reduction plant at The Dalles, 
Oregon, Harvey ships primary aluminum in pig, 
ingot and billet forms all over America. The smelter 
includes the latest and most efficient equipment 
and operating techniques. Reflecting this modern 
equipment are 1,000 Cone-Drive double-enveloping 
worm gearmotors, used to control the height of 
anodes and casings in relation to the molten alumi- 
num bath in each of the electric furnaces. Annual 
capacity is more than 100-million pounds. 


The gearmotors are operated under high ambient 
temperatures that reach 300° F. This was an im- 
portant consideration in Harvey’s selection of Cone- 
Drive gearmotors. In addition, the ability to with- 
stand the full force of stalled driving motors and 
constant reversing operations figured in Cone-Drive 
Four double-enveloping worm gearmotors used by gearing’s selection. 
Harvey Aluminum are shown here after test oa Cone- Drive double-enveloping worm gearmotors 
in Cone-Drive plant. They were palletized in groups are available in a wide variety of styles and 
of four for shipment to Oregon smelter. sizes. Models include standard shaft or hollow 
shaft with worm over or under or gearshaft 
vertical. Capacities range from 4 to 40 HP 
and reductions from 3.3:1 to 240:1. Ask for 
Catalog No. 58 for complete specifications. 


CONE-DRIVE GEARS vision micHIGAN TOOL COMPANY 
7171 E. McNichols Road + Detroit 12, Michigan + Telephone: TWinbrook 1-311] 
ate — auto 


DOUBLE-ENVELOPING i {3 DOUBLE-ENVELOPING WORM *- =— DOUBLE REDUCTION WORM</ or DOUBLE-ENVELOPING 
WORM GEARSETS ‘2 > GEAR SPEED REDUCERS hs! GEAR SPEED REDUCERS SG rion ANGLE GEARMOTORS 
& 7, A 
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LOWER-COST DRIVES 
...Oe of 3 advantages you can choose from 
When you specify premium V-belts reinforced with 


DACRON' 


POLYESTER FIBER 


peLts ced 

ARD V-BEL REINFOR 
BELTS " 
VBE “DACRON 
32.6 

4 MOTOR SHEAVES . 03 


48.00) iii SHEAVES 


STAND 


¢ MOTOR SHEAVES 7" og 
«, MILL SHEAVES 


5 STANDARD 
MATCHED 


2 
BELTS 52.7 


39.37 
Be mr) 9222 
DRIVE 


all 
$150.76 


DRIVE COST GOES DOWN when your design calls for pre- 


mium belts made with DACRON. Fewer, stronger belts mean 
you can use smaller, less-costly sheaves—so total cost is lower. 


< , 


. 


- Oa . 
UP TO 40%, MORE HORSEPOWER with premium V-belts of 
DACRON makes them ideal for heavy-duty drives. And 
DACRON is stable—has 1/20th the moisture regain of rayon 
cord used in belts. This simplifies matching problems. 


Enjoy the “Du Pont Show of the Month” on CBS-TV 


REG. U.S. PaT. OFF 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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5 BELTS DO THE WORK OF 7 in a typical drive using pre- 
mium V-belts reinforced with DACRON. Great strength of 
DACRON allows freedom of design with fewer or smaller belts 
and sheaves . . . creates a compact, efficient drive. 


EXTRA STRENGTH in premium V-belts reinforced 
with Du Pont DACRON* polyester fiber offers solu- 
tions to major drive-design problems. Once in- 
stalled, these belts continue to improve efficiency 
and economy. V-belts reinforced with DACRON are 
stable and resist stretch . . . there’s less need for 
maintenance, less time spent in matching. 

FREE BOOKLET tells the complete story of V-belts 
reinforced with DACRON. For your copy, fill out 
and mail the coupon below. Du Pont makes the 
DACRON fiber used by belt manufacturers in pro- 
ducing their finest-quality V-belts. 


i. 1. du Pont de Nemours & Co. (In 
‘Textile Fibers Department 

5518-B Nemours Bldg. 

Wilmington 98, Delaware 

Name 


Firm, 


Address 








CIRCLE NO. 51 READER SERVICE CARD 





»» CONTINUOUS PROCESSING 


CAMBRIDGE METAL-MESH BELTS help you beat today’s profit 
squeeze--give you the low-cost production and high product 
quality needed for the competitive ’60’s! 


Combined movement and processing means metal parts, foods, 
ceramics or chemicals are processed faster, more uniformly—with- 
out costly manual handling. High product quality is maintained 
because heat, cold or liquids flow through the belt and around the 
product for thorough treatment. Cambridge Belts save on operat- 
ing costs, too. Superior belt design and manufacturing techniques 
mean longer life, fewer repairs, lower operating costs. Belts can be 
made heatproof, coldproof or acidproof—in any mesh, weave, 
metal or alloy——-with any side or surface attachments. ~ 
Whether you're designing machinery for your own use, or for 
resale, the Cambridge Field Engineer in your area will be glad 
to discuss the many advantages of Cambridge Belts—from the 
manufacturing end to installation and service. Call him today. 


He's listed in the yellow pages under elting, Mechanical”. 
Or, write for FREE 130-PAGE REFERENCE MANUAL. 


The Cambridge Wire Cloth Co. 


DEPARTMENT P . CAMBRIDGE 6 MARYLAND 


Manufacturers of Wire Cloth, Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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Where do you use temperature controls? 


. in coffee urns .. . brooders . . . ventilating 
. or in one of 


a hundred other applications that call for electric 


systems . molding machines. . 


or gas temperature controls? 


Wherever you use them—whatever your re- 


quirements, it’s almost a certainty that Robert- 
shaw has already designed and perfected the 


Kobents 


Here are a few of the many characteristics of 
Robertshaw electric temperature controls: 


e snap acting or slow make and break 

» single or double pole 

e direct or reverse acting 

* maximum ratings—25A at 250 AC, 15A at 115 DC 
e temperatures up to 800° F. 

e bulb and capillary thermal element 

e stainless steel diaphragm 

e case—rugged all steel construction 


Industry’s most complete line of controls 
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dependable type of electric or gas temperature 
control you need 

Call us today, or fill in and mail coupon 
for information on specific control applications. 
We will be happy to aid you any way we can. 
Robertshaw Thermostat Division, Robertshaw- 
Fulton Controls Company, Youngwood, Penna. 


MA 6350 


Gentiemen: 
Please send temperature contro} inforn 
applications 


ation for these 


Name & Title 

Company 

Address 

City Zone Stat 


Mail to: Robertshaw Thermostat Division 
Robertshaw-Fulton Controls Co., Youngwood, Pa. 
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Here’s a tough old squeezer 
that won't wear out 


The donut-shaped steel disc in the main illustration is the mold 
plate used in a large hydraulic press. Under 2,000 tons of pressure, it 
squeezes an abrasive mixture in a mold to make grinding wheels. It’s 
a tough job, and Waltham Grinding Wheel Company had to replace 
these discs every few months because they wore down and became,,, 
unbalanced. Replacements were expensive ,arnd’ they wasted firo- 
duction time. 

Finally, Waltham tried a plate made of USS ““T-1”’ Steel. It has 
been used for more than a year now, and Waltham engineers say 
it will last indefinitely. 

**T-1”’ constructional alloy steel has a minimum yield strength of 
100,000 psi. It is exceptionally tough and resistant to abrasion—can 
be furnished heat treated to a minimum hardness of 321 Brinell 
Compared to carbon steel, it has four times more resistance to 
atmospheric corrosion. In spite of its strength and toughness, ““T-1”’ 
Steelcan be formed, machinedana welded. And because of its strength, 


it can be used in lighter awe weight as much as 24, de- 
pending on the applicat?t? 4 


If you would like to have complete information about ‘“T-1” 
Steel, write for our book ““USS “T-1’ Steel,’’ United States Steel, 
525 William Penn Place, Pittsburgh 30, Pa. 


USS 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Stee! —San Francisco 

Tennessee Coal & iron —Fairfield, Alabama 

United States Stee! Supply —Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





Cut 


Production Costs with 


a STATIC POWER 


Adjustable 


NO MOVING PARTS Static power 
conversion units have replaced the 
conventional M-g set. Ultraflex 
Packaged Drives save up to 50% in 
floor area...up to 75% in weight, 
permitting low cost installations or 
alterations without special handling 
equipment or floor loading prepara- 
tions. 

NO MOVING PARTS Ultraflex Pack- 
aged Drives work perfectly without 
forced ventilation ...less power 
wasted as unwanted heat. No power 


Speed Packaged Drives 


robbing friction or windage losses. A 
closed-loop voltage regulation sys- 
tem, current limit control, and static 
field excitation insure peak opera- 
tional efficiency. 

NO MOVING PARTS Simple static 
power conversion units cut mainte- 
nance costs. With Ultraflex there are 
no bearings, commutators, or brushes 
to service. No shafts to align or cou- 
plings to maintain. No inertia loads 
to balance. No fans or filters to clean 
or change. 


Standard Ultraflex Drives provide an 
8:1 speed range with wider ranges 
available upon request. Optional fea- 
tures include dynamic braking, jog- 
ging, reversing, tachometer-generator 
speed regulation, etc. Get all the 
facts, and see how a Cutler-Hammer 
Ultraflex Packaged Drive can provide 
outstanding savings in installation, 
operation, and maintenance. Write 
today for new bulletins EN64-L-249, 
and EN65-L-249, Cutler-Hammer 
Inc., Milwaukee 1, Wisconsin. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Svbsidiery: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; intercontinental Electronics Corporation 
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New HP Ratings on Dayton Cog-Belts® 
provide important savings in 
Drive Space, Weight and Cost 


Dayton Cog-Belt former HP Rating 


50 
oo 
150 








Dayton Cog-Belt Horsepower Capacity 
increased to 200-300% of previous 
Standard Belt Ratings ...using existing 
industry-standard sheaves 


Two Cog-Belts do the work of as many as 6 previ- 
ous standard V-Belts. 

No special sheaves required . . . use existing sheave 
stocks on Cog-Belt drives. 

Job-proven Dayton quality is backed by the ex- 
perience of many actual drive applications 
throughout industry. 


New ratings approved only after proven by most 
rigorous research standards. 


Your present sheave inventories cover a much 
greater range of horsepower capacities. 


Less belts per drive mean less drive space, less 
drive weight. 


Utilize over 30 years of time proven 


Dayton quaiity, research and engineering 


in your V-Belt drive design. 
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Dayton Standard Thorobred former HP Rating 
Dayton Standard Thorobred NEW HP Rating 
Dayton Super Thorobred forme 


r HP Rating 


Dayton Super Thorobred NEW HP Rating 


4 


300 





Thorobred and Super-Thorobred V-Belts 
also newly rated 


© New Thorobred ratings are now 140% of previous 
standard belt ratings. 


© New Super-Thorobred ratings are now 170-220% 
of previous standard belt ratings. 


Write for new brochure showing how designers can calculate 
Dayton Cog-Belt drives by referring to existing drive selec 
tion tables in Dayton’s #208-B Handbook of V-Belt Drive 
Design. See “Belting” in the yellow pages of your telephone 
directory for the name of your nearest Dayton Distributor, 
or write Dayton Industrial Products Company, Division of 
The Dayton Rubber Company, Dayton 1, Ohio. 


Dayton Industrial Products Co. 


A Division of The Dayton Rubber Company, Dayton 1, Ohio 


© D. R. Co. 1959 
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ARMCO STEELS /for better products —lower costs 


Armco PH 15-7 Mo Stainless 
Selected for Mach 3 B-70 and 


High strength, resistance to heat and corrosion, and 
good fabricating characteristics of three special Armco 
PH Stainless Steels not only meet requirements for 
2000 mph aircraft but improve the performance of a 
wide range of products. 

The U. S. Air Force B-70 “Valkyrie,” interconti- 
nental bomber, and the F-108 manned long-rangs 
interceptor, are designed for speeds of 2000 mph at 
altitudes over 70,000 ft. To withstand the combination 
of heat and stresses imposed by such performance, 
these aircraft must be constructed of special metals. 
Armco PH 15-7 Mo Stainless has been selected as the 


major material for sheet metal construction of both 
aircraft. It provides the needed high strength at tem- 
peratures up to 1000 F, corrosion resistance and work- 
ability for honeycomb panel wings, fuselage, and 
control surfaces as well as other key structural air- 
frame members. 

The selection of PH 15-7 Mo to achieve top per- 
formance in these aircraft is typical of the extensive 
use of Armco’s family of high strength precipitation- 
hardening stainless steels. 

Used in Many Products 
For parts that must have high strength at temperatures 
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Steel 
F-108 Aircraft 


to 1000 F, good corrosion resistance and excellent fabri- 
cating characteristics, PH 15-7 Mo offers unusual ad-, 
vantages. In addition to its use for many aircraft 
components, this special Armco Stainless is specified 
for industrial products that must give top performance 
under severe operating conditions. 

Consider the added saleability you can give your 
products by improving their performance with Armco’s 
Precipitation-Hardening Stainless Steels. Just fill out 


and mail the coupon for complete information on spe- 

Armco 17-7 PH—Designers of all kinds of products ranging from watch 
springs, saws and electric switches to airplanes have utilized the strength, 
corrosion resistance and excellent fabricating characteristics of Armco 
17-7 PH Stainless Steel. Tensile strengths up to 350,000 psi, plus the 
ability to resist heat and corrosion, have made it an especially useful 
spring material 


cial and standard stainless steels produced by Armco. 
We'll send you data promptly. 


Armco 17-4 PH—This special Armco Stainless Steel is specified exten- 
sively for shafts, bolts, special studs and other applications where 
strength plus corrosion resistance mean longer, dependable service at 
less cost. The high hardness, strength and durability of 17-4 PH combine 
to resist corrosion-fatigue, abrasion and erosion-corrosion. Its simple 
950 F heat treatment also cuts production costs 


ARMCO STEEL CORPORATION 
2589 Curtis Street, Middietown, Ohio 


Send me information on these special Armco Stainless Steels 
PH 15-7 Mo (] 17-7 PH [) 17-4 PH and [) Armco Stainless 


Steels with the following characteristics 


ARMCO STEEL 





\RMGd Armco Division + Sheffield Division * The National Supply Company + Armco Drainage & Meta! Products, 
Inc. « The Armco International Corporation + Union Wire Rope Corporation + Southwest Stee! Products 
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ROTAC 
EXERTS 60-TON FORCE 


... In Yoth the Space of a Straight-line Actuator! 





Left: Every 1/2 minutes, a Model 
HN Rotac Torque Actuator on this 
wire-forming machine exerts a 60- 
ton force on the work through a 
simple toggle arrangement. Higher 
torque and higher speed —in a frac- 
tion of the space required by a 
straight-line power unit, control 
valves and motor—add up to Rotac 
efficiency! (Photo courtesy Stubnitz 
Greene Corp.) Below: These typical 
Rotac applications might suggest 
the answer to your design problem: 


\ 


Rdtac Reciprocating Rotary Torque Actuators are designed to do more 
jobs that cannot be done easily or economically with other devices. 
Torque is instantaneous and uniform through the required arc. Ratings 
range from 100 to 40,000 inch-pounds for standard single-vane 
models, from 240 to more than 200,000 inch-pounds in double-vane 
models. Power source can be air, oil or other fluids, with operating 
pressures to 1,000 psi in standard Rotac units. Mounting can be ver- 
tical, horizontal or at any angle, and RN models can be safely mani- 
fold mounted. Rotation or oscillation (to 280° in single-vane models) 
can be stopped, started, slowed down or speeded up. Application 
is unlimited; among hundreds of uses are mobile installations, machine 
tool and various light and heavy industrial applications. Construction 
conforms to J.I.C. standards, and to Ex-Cell-O's own high requirements 
for precision, long life and low maintenance. Special designs avail- its % 
able for unusual applications, military and aircraft use. Delivery of a a. hi wa _ ; 
wide range of standard catalog models is fast. See your local a 

Rotac Representative or write direct. 


LIFT or ROTATE TURN or OSCILLATE 








ROTATION 





4 


INDEX or POSITION | SCREW CLAMPING 


oe 


FREE DESIGN DATA BOOK—20 PAGES 
Contains everything you'll want to know about f- a--= 
ROTAC—How it works « Control « Typical appli- . 


cations and special uses « Installation details « 
Dimensions « Torque ratings. MENG Cam Perms 


EX-CELL-O FOR PRECISION 
= = EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE 
TOOLS + GRINDING AND BORING SPINDLES + CUTTING 
CORPORATION TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS + TORQUE ACTUATORS « THREAD AND 
GROOVE GAGES « GRANITE SURFACE PLATES + AIR- 
Greenville Plant, 945 E. Sater St., Greenville, Ohio = crart AND MISCELLANEOUS PRODUCTION PARTS « 


DAIRY EQUIPMENT 





59-R-2 
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PERSRECTIVES 





Secrecy and the 
Technical Press 


Why Delay 
the Facts? 
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in design and development... 


Senator Clinton P. Anderson, chairman of the Joint Committee on Atomic 
“nergy, went on a top-secret trip to observe some atomic tests. A delay 
occurred and he telephoned his wife. She told him exactly where he was 
going and why he had been delayed—she had read about it in the Washington 
l'imes-Herald! . . . Last March 19 the New York Times published details of 
the very secret high-altitude nuclear blasts called Project Argus. The Times 
got the details through its own reporting staff, not from a Defense Department 
news release . . . Aviation Week finally broke the story of our radar setup in 
l'urkey, about which the USSR must certainly have known long before—a 
radar station is hard to hide . . . Propuct ENcrngerinc’s story of the Polaris 
carrying sub (Feb 23) included a log of security “torpedoes” that almost sank 
the story before publication. 

Russian technical data has been translated, and promptly classified. Why? 
The Turkish radar station certainly knows the ratio of aborts to successes in 
Sputnik and ICBM firings in the U.S.S.R. Telling these things to the 
American public cannot hurt us—and may help the layman understand the 
problems and the situation. 

Such “classified” muddles are rife. Probably most engineers engaged in 
secret work have, one time or another, seen reports on which the “‘secret’’ tag 
sat like Sinbad’s Old Man of the Sea. Sen Anderson discusses, several ex 
amples in-an article in the New York Times Magazine, One concerns th« 
radiation-scorched tail feathers ‘of sooty terns—was‘a “secret” tag justified on 
a letter about these birds? Sen Anderson doesn’t think so and offers a partial 
solution: The AEC should publish its own technical journal. Furthermore 
he says, the classifier of information should have to prove his “‘secret” tag i 
really necessary. In other words, we can gain more by allowing scientists and 
engineers to know what problems exist than by restricting these problems 
to relatively few people 


But Sen Anderson makes another point—concerning a scientific journal 
article on the amount of strontium 90 in young children. He feels information 
of such importance to the country should not “gather dust for many month 
on the shelves of ‘prestige’ journals before it finally comes to light.” Because 
certain scientists prefer to publish data only in the pages of society journals 
vital information is delayed and held back by “publishing bottlenecks” of six 
months or more. And there is added delay waiting for a paper to be sched 
uled on a meeting program. In Russia, we hear, this all takes “‘less than a 
month.” 

Sen Anderson makes sense with his proposals for an AEC journal, and for 
speedy publication of important data in the less esoteric media that have 
wider readership. But why has he overlooked one area here—the business 
publications? Much technical information from the AEC is of interest in 
one way or another to industry. When edited so that its most important 
facts are communicated accurately, but also clearly and swiftly, it has maxi 
mum value—all the more so when the specific is segregated from the general 
Furthermore, such information comes out all the faster through present-day 
stepped-up publishing schedules of many business magazines. 

Finally, all this can apply not only to what the AEC is doing; it is equally 
valid for other technical information. ‘This includes any technological 
progress that is likely to interest industry or business—whether the source 
is government, industry or private individuals Douglas C Greenwood 





Another Tinnerman Original... 


Nut-in-a-cage eliminates welding or staking... 
SPEED GRIPS° hold themselves on panels! 


Wherever you require a heavy-duty, multi- 
thread, self-retaining fastener, a Tinnerman 
Speep Grip Nut Retainer answers the need, 
holds down assembly costs. 

Speep Grips snap into place...some into 
panel holes... others over panel edges. No 
special tools or skills required. Spring-steel 
fingers grip the panel, yet let the nut float to 
compensate for normal panel-hole misalign- 
ment. Welding, staking and clinching are 
eliminated. Speep Grips can even be applied 
after panels have been finished, avoiding paint- 
clogged threads. 

Speep Grips are available in a wide range 
of sizes and types, including front-mounting 
nut and bolt retainers for hard-to-reach or 
blind locations. 

See your Sweet’s Product Design File, sec- 
tion 8-T for data on these and other Speep Nut 


CANADA: Dominion Fasteners Ltd. Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd. Treforest, W: 


62 
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Brand Fasteners. Your Tinnerman representa- 
tive has complete information and samples. If 
he isn’t listed under “Fasteners” in your 
Yellow Pages, write to: 

TINNERMAN PRODUCTS, INC. 
Dept.12 +» P.O. Box 6688 «+ Cleveland 1, Ohio 


TINNERMAN 





ales. FRANCE: Simmonds $ A_ 3 rue Salomon de Rothschild, Suresnes (Seme) GERMANY Mecano Bundy Gmbl. Hevdelberg 
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Engineering 


June 22, 1959 


SPACE-HAPPY? 


Moon-madness, stir-craziness, gold-fever—and now spacc 
happiness. No issue of magazine or newspaper misses a 
chance at vague blue-sky stogies of moon bases and Martian 
stopoffs. No budget in Washington gets so few questions 
as one dealing with outer space. The drums beat, 
the politicos pronounce, the military views with alarm 
Meantime, who deals with he problems of our ultra 
expensive surpluses, education, public roads, displace 
ment of manpower by automdtion? Who works on military 
development for limited war?4Vho, in plain English 
tends store while we jaunt‘to Jupiter? 
Thus has it ever been:* Te" public wagon is tied to 
a star. We have no quatrel “with exploration, with striking 
out into the unknown. It’s a way to stir up the 
national corpuscles. So, on to outer space! 
But any all-out exploratory effort is usually pre 
ceded by careful preparation, and here we're shooting at 
Venus before we've hit the moon—or indeed before we’ 
perfected a ballistic rocket that we can send a 
precise, limited distance 
Perhaps this is all of a piece with the present 
Washington emphasis on science and scientists. ‘These 
the magic words: ‘““Make way for science!” If you want 
to get something in Washington, hang a science label on 
it; if you want to be somebody, say you're a scientist 
And the brush fire fram Washington spreads in all directions 
students show a preference for science over engineering 
engineers call themselves scientists, laymen rush to 
find the remark scientific to drop at cocktail parties 
American scientists tell me that the way to get exoti 
equipment is to say the Russians already have it; Rus 
sians told me that they fortify doubtful budgetary request 
with the addendum that “the Americans have it.” 
And both groups do very well, particularly if the project 
is a really “gone” one. Thus does “keeping up with 
the Joneses” become an international gambit, 
and space fever takes its toll in high places 
In the name of all that’s practical, let’s watch it 
That label “scientist” can be hung on almost anybody 
including the utterly impractical pseudo-scientists and the scrambled 
eggheads. Let’s hold out for sanity, for engineering 
which is science with a sense of purpose. Let’s stay at 
least somewhere within shooting distance of things that can 
be produced as hardware. Let’s crawl before we walk 
Let’s, in short, remember that we're engineers, and that 
engineers must be the voice of experience in a babble of 
theories, the disciplined minds, amid the enthusiasts, the gadfli« 
amid the gadgeteers—dreamers all right, but with a 
sense of direction among the space-happy, 


faangtrenan 





Here is a simple way to find the 
coefficient of friction when surfaces 
slide at high loads and low veloc- 
ities. Charts list values for over 


50 candidates. 


press-fit test picks... 


SOLID LUBRICANTS 
for EXTREME PRESSURES 


A SONNTAG, president, Alpha-Molykote Corp, Stamford, Conn 


danger ot increases 


TT hx 
vhen bearing pressure goes up or slid 
and those 
ilso happen to be precisely the con 
ditions when the press-fit test can 
rating on solid lubricants. It 
supplic s the answer to a question that 
“What is the coefficient of 
Yet the method is simple, 
ind reliable. And it utilizes 
equipment already available in most 
plant 

In this 
pressed into a bushing. For best ac- 


kinetic friction force. For static fric 
tion, the indicated force to start a 
fully inserted pin into motion is used 
With these two forces, the static 
and kinetic friction coefficicnts can 
be calculated if the radial press-fit 
found. This 
determined from the in 
terface pressure as calculated from the 
bushing diameter. All 
that’s needed is an instrument with 
an indicating accuracy of 0.00001 in 
an air gage, for example. An OD 
measurement before and after inser- 
tion, taken halfway along the bushing, 
gives the diametral expansion e. The 
following standard equation for thick 
walled cylinders under internal pres 
sure gives interface pressure p in terms 
of bushing radii A (inner) and B 


galling 


ing velocity goes down 


pive a 


force can be force is 


isn’t easy most easily 
friction?” 


sensitive increase in 


test, an oversize pin 1s 
curacy, a compression or universal test 


ing machine is used, the inaccuracy 


f which usually does not exceed 
| The 


to press the pin into the bushing at 
about 0.6 in, per min. is called the 


indicated force needed 


64 REPRINTED circle E89, inside back cover 


and elastic modulus | 
E (B* _ A? é 
2A°B 
coefhcient 
or kinetic 


P « 


of friction f 
is computed 


Then the 
either static 


indicated force on pin 
contact area X interface pressure 
Metals and Pressures 


“before” and 
compensate fot 


Basing the test on 
ifter’”” OD's 
slight interference differences between 
one set of specimens and the next 
Table | dimensions and fin 
ishes for one possible set for steel-to 


will 


shows 
measurements. Possi 

8-12 
n the order 
of 15,000 psi as shown by the chart. For 


steel friction 


ble interference is from mils 


representing pressures 
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materials other than steel, a different 
chart must be calculated. This is 
true whether pin and bushing are 
made from the same or from dissimi- 
lar metals. The  interface-pressure 
equation applies to the case of dissimi- 
lar metals because it is based on the 
deformation of a thick-walled cylinder 

without consideration of the source 
of pressure, as would be done in a 
shrink fit. Modulus used, of course, 
must be that of the bushing. 

Design usually worries about ex- 
treme bearing pressures when they 
exceed 300-500 psi. Actually, in the 
absence of hydrodynamic lubrication, 
calculated bearing pressures of a few 
psi may result in galling. Since it is 
impossible to produce an infinitely 
smooth surface, and contact is at a 
few surface peaks, the real area of con- 
tact is a small portion of the calcu 
lated bearing area. Thus the yield 
point of the metal can be reached 
locally at very low loads. 

Factors to be simulated in a prac- 
tical test are: bearing metal combina 
tions, surface finish, sliding velocity 
and the approximate range of the bear 
ing pressures expected. The press-fit 
tests permit these simulations at low 
cost. The exact duplication of bear- 
ing pressure did not appear too critical 
for solid lubricants discussed here, 
since variations in results were negli 
gible in the range of interface pressur¢ 
from 7500 to 15000 psi. 


Galling and Seizing 


In addition to being cheap, the 
pin-bushing test will detect galling 
and seizing easily. 
such trouble is accompanied by “slip 
stick” noise or perceptible vibrational 
shudder in the machine, along with 
visible vibration of the load needle. 


This is because 


From experience, any combination 
of bearing metal and lubricants ex- 
hibiting slip-stick behavior in this test 
will not perform in practical low-ve- 
locity applications. Latheways are a 
good example: When cutting some 
alloys at very fine feeds, high pressure 
between tool and work, when trans 
mitted to the ways, can cause enough 
ship-stick shudder to ruin the surface 
finish being produced. 

In general, static friction is higher 
than kinetic friction—especially where 
lubrication is involved. Large differ- 
ences mean that the effort required 
to initiate motion will be high, and 
that fluctuations of effort may result 
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Table 


i—Press-fit Conversion Chart 


(for configuration shown only) 


Bushing OD Radial Radial 
expansion, pressure, force, 
inches psi Ib 


Bushing OD Radial 
expansion, pressure, 
inches psi 











Why Solid Lubricants? 


Whe n tw 
pletely separated by a liquid film, ideal 
hydrodynami 


sliding surfaces are com 
lubrication occurs, en 
ergy conversion approaches 99.8%, and 
But when loads 
get very high or sliding velocities very 


wear is practically nil 


low, complete separation breaks down 
and the peaks of machined surfaces 
Wear, as 
well as seizing and galling, then be 
omes difficult to avoid. In fact, it has 
been estimated that half the world’s 
energy 


begin to scrape each other 


supply is consumed by this 
boundary friction 


All base 


to some degree with solid lubricants 


metals protect themselves 


thin oxide films that develop within a 
few minutes after machining. Thes 
films do a rudimentary job of lubrica 
tion, but as the 


surface peaks are 


} 


sheared off under extreme loading, ther 


usually insufficient time for new 
to form 


oxide films By adding slipper 


solids that will not squeeze out when 
nature 


in be a 


loads go up and velocity drop 
own defensive mechanism 
sisted—as shown in the a 
tables 
Phese 


ation aids can 


ompanyin 


solid, extreme-pressut 
be ippliec a dry pow 


ders, as additive te greases, or suspended 
in liquid 
the lubri 


in be 


irriers They can perform 
themselves, or the 


} 
suppiement d by 


ition job 
additives 
which react chemically with the bear 
solid Inbr 


ing surface to manufacture 


ants in position during operation 


Here, th urrier is usually a liquid 
vhich also serves as a convenient means 


to distribute frictional heat 











Table !i—Friction Coefficients 
(steel-to-steel, except as noted) 





Metal Powders 
(2-175 microns dia) 


3 
9° 
av 
c 
a4 
“e 
3 
= 


Lubricating medium 


No lubricant or coating. . . 

Fe-Mn phosphate coating. . 
Fe-Mn phosphate + MoS, rubbed in 
Molten sulfide salt bath (1050 F) 
Molybdenum disulfide (MoS,), natural 
Molybdenum disulfide, synthetic. 
MoS,, natural (steel on bronze). . . 
MoS, natural (WC on WC; p = 100,000 psi). 
Tungsten disulfide 

Titanium disulfide 

Tellurium disulfide 

Selenium disulfide 


| Aluminum (with 2% stearic acid) 


Antimony 

Copper 

Indium 

Lead : 

Silver (commercial oil-silver paste) 


| Tin 


Zinc 

Copper-zine alloy (85/15) 
Cu-Zn-Al alloy (70/29.75/0.25) 
Cu-Pb powder mixture (50/50) 
Barium hydroxide 

Borax... 


| Boron nitride 


Graphite, natural 
Graphite, colloidal in water 
Kaolin. . . 

Lead chloride 


| Leaded zinc oxide 


Rottenstone.... 
Silver iodide 
Vole. ..- 
Vermiculite 





Coefficient 


Kinetic Static 


ooooooo°co°oo ooocooocoe 


| 
| 


.25+ 
. 189 
231 
.25+ 
. 160 


0.218 
0.074 


0.053 | 
0.106 
0.078 | 


0.031 
0.098 





Slip- 
stick 


seizure 





Table tti—Friction Coefficients 


(Low-melting-point materials) 





in seizing when velocities are low. 
Conversely, when the coefficients are 
nearly identical, uniform speed be- 
tween slow-moving sliding parts is easy 
to maintain. A note of caution: Be 
fore discarding a particularly desir 
able combination of materials becaus¢ 
the coefficient difference is large, try 
repeated insertions to see whether the 
surfaces “wear in” quickly. 


Some Results 


Accompanying tables report the re- 
sults of a series of press-fit tests on a 
large number of solids as possible 
extreme-pressure lubricants or as anti 
seize compounds. Specimens were as 
shown in Table I, except as noted 
Sliding velocity was 0.6 in. per min 
in all cases. Where coefficients of 
0.25+ appear, the test was discon 
tinued because the load exceeded fix 
ture capacity and the pin could not be 
fully inserted. All test lubricants ex 
cept the waxes were applied manually 
in powder form by vigorous rubbing 
with a clean dry cloth; waxes were 
brushed onto both pin and bushing in 
melted form. Frictional or operating 
temperatures exceeding the melting 
ranges set out in the table may result 
in loss of lubricating action. 


For REPRINT of above article, check E89 
on a Reader Service card in this issue. 


EDITOR’S NOTE: Other articles covering 
important aspects of friction and wear 
include the following: 

“Wear of Lubricated Surfaces,” Apr 13 
‘59, p 74—-staff report of ASME symposium 
covers recently developed techniques on 
isotope 


wear coefficients, 


tooth profiles and engine additives. 


tracers, gear- 


Melting 
range, 
°F Kinetic 


Coefficient Slip- 
stick 


seizure 


“ASLE Gear Symposium,” Feb 16 ‘59, 
p 64—staff report reveals some unusual 
of oscillating parts, 
leading to a generalized wear equation 
for this type motion. 

“More Surface Polishing—tLess Galling,” 
Nov 24 ‘58, p 63—shows why parts should 
be “worn-in” before they take loads and 


Lubricating medium anes 
Static 

—_—— thinking on wear 
108-117 0.062 no 
140-145 no 
113-119 no 
201-207 no 
127-133 no 
138-145 | 
153-158 | 
120-170 
172-194 
180-188 
181-187 

160 


Spermaceti 

Beeswox. 

Bayberry 

Synthetic wax (commercial). . 
Polyethylene giycol (high mol. wt) 
Hydrogenated tallow glyceride 
Candelilla 

Paraffin 

Montan al 
Microcrystalline wax 
Carnauba 

Wax stick (for saws, etc) 





why cast irons are less likely to gall than 
steels or brasses. 

“Considerations for Friction Materials,”’ 
Design Digest Issue Mid-Sept ‘58, p C16 
—discusses the nature of friction 
terials, their characteristics and how to 
choose them by means of selection chart 

“Predict Wear of Metal Parts,” June 
23 ‘58, p 71—presents new design co- 
efficients to account for galling; discusses 
conditions of lubrication, 
liness and surface cracks. 








ma- 


129-138 
315-325 
265-318 
390-410 
410-420 


Diethylene glycol stearate 
Calcium stearate 
Aluminum stearate 
Sodium stearate. 
Li-12-hydroxy stearate 


Powdered 
stearates 


surface clean- 
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novel concept gives 


RECORD GEAR RATIOS 


By pairing helical with spur gears in an 


otherwise standard planetary system, the author's method 


provides fantastically high speed-reductions. 


SIGMUND RAPPAPORT, kinematician 


Ford Instrument Co, Div of Sperry Rand Corp 


H.. s a modification that will greatly increase the 
speed-reduction capabilities of an ordinary planetary gea 
system. It involves no drastic changes—just substitute 
i Selected pair of helical gears for one of the two pairs 
of spur gears in the planetary train. 

Though the gear assembly remains the same in size 
ind weight, this simple change can easily boost th« 
eduction ratio from, say, 1:21 to 1:1600. But any epi 
cyclic gear train has this limitation—at high reduction 
ratios it will multiply torque to a maximum of 40:1, as 
vill be shown later. ‘This, however, does not prohibit its 


iscfulness for low-power, high-reduction applications 


Where the Difference Lies 


Capabilities of the spur-helical system are explained 
by the same simple equation that shows the conditions 
in a conventional four-spur planetary system. The latter 
illustrated at the right, is “epicyclic’” because its planet 
gears roll around the outside of center gears (with a 
hypocyclic” type, the planct rolls on the inside of an 
internal ring gear). Gear a is fastened to the frame, the 
input shaft revolves the cage, and the size differences 


between the two gear sets (a and b; c and d) causes the 


output gear to revolve. The angular displacement (o1 


velocity ) ratio, r, between output and input is 
| 


output displacement a 
input displacement bd 
vhere symbols a, b, c and d can be considered as the 
number of teeth, or pitch diameters, of the respective 
rcars 
A condition here is that center distance between 
gears a and b must equal center distance between geai 
c and d. Also, for a high reduction, the fraction in the 
equation should come close to unity without reaching it 
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Author's version substitutes helical gears for one of 
the two sets of spur gears and boosts reduction ratio 


from 1:21 to 1:1600 


Conventional planetary gear train uses two sets of 
spur geors for speed reduction. A train like this 


analyzed in article) gives only a 1:21 ratio 


Unity occurs when both set re identical i.c. a 
nd b = c. The cage then “idle round the output g 
vithout driving it 

more than 41 teeth what would be the highest 


Mathematical 


Suppose space considerations limit the gear 
ton ac hie ible ? 


REPRINTED cir« 





ABOUT THE AUTHOR 
Mr. Rappaport, well known for his articles on unusual 
but practical mechanisms, is also adjunct professor at 
Polytechnic Institute of Brooklyn. His course of applied 
kinematics, taught to Brooklyn Poly’s graduate students, 
is brightened by the models he brings in of strange- 
looking devices he developed at places as far away as 
an automatic-machine factory in Austria. 

He ‘holds 11 patents in Europe and in this ‘country, 
and has 7 more pending. But he says the planetary gear 
system described here cannot be patented because it is 
based on purely mathematical considerations. 


umd d should differ from one another by as littl 
ible, which yields, as possible teeth numbers 
nd 40 in addition to the given 41. By maintaining 
b c + d, the best that can be done is a + 
tl, « +0, d +1, resulting in the rati 


10) (40 81 
1] 1] L681 


vhich is not a very high reduction 
\ higher reduction is possible if b 
tld +1, resulting in the ratio 


10) (41 ] 
t1) (41 1! 


his will mean, however, that a + b does not equ 


d. Designers usually overcome thi 


inequal ti 
one of two ways 

@ Insertion of idler gears between gears a and b, an 
between ind d. The idlers are carried around by thi 
planét*arm and their positions are determined by the 
ize (which is immaterial 

e Cutting the tecth of the gear pair whose tecth sum 

the larger, to a greater depth and making ther OD 

modifving thei 


lingly smaller Thi mount t 


pitch—making it somewhat finer 

Neither method can be recommended 
nakes the drive heavier, less efficient and 
ensive; the second is bad practice because it 1 


hon tandard t oth form 


Spur-helical Method 


Une qual sets of gears can be used if one set 
helical gears. Here’s how this affects the speed rati 
here is a difference in pitch diameters between spi 
nd helical gears. For spur, PD n/DP, while for hel 
il, PD n/DP cos B, where PD pitch dia, DP 
liametral pitch, n = number of teeth, helix angl 
his means helical gears can be employed as the g¢ 


th the smaller sum of teeth if 8 is determined f 


cos 8 = ~ : 2 
c+d 

I'‘his increases the pitch diameter of the helical gears 
by a factor of 1/cos B, and causes the center distanc« 
between gears a and b to become exactly equal to th 
enter distance between c and d. Thus, the method 
ipes the disadvantages of extra gears or nonstandard 
tooth form, and is far superior. Let us see how high a 
peed reduction is possible in exactly the same spac 


is the 1:21 or 1:41 drives 
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Pignet gear ¢ R/ Planet 
s— , \ gear, b 
Pa 6. 


ANY 
. ~ e 
Age’ 
a 
: 


# 


R ; ©) 
= /nput 
(s* 4 shoftt 
© “Fixed gear, a 
Output geor,d 
Output 
shaft 0 


(A) FOR GEARS OF SAME SIZES 


trelicd, 
rs gear, b 


4\ 


(B) FOR GEARS OF DIFFERENT SIZES 


\mong the 144 possible planct assembly combinati 
f gears with } ) and 41 teeth, the one resulting 


the highest ratio is found with a ) b + 


tl, d Chus 


39) (41 10— 1)(40+-1 1600 l 
10 10 1600 1600 


ind b are helical, with a helix angle of 
f such a drive is shown in photo « 

‘ ill pinion is the input, the pull 
the output, and the output shaft makes one revoluti 
Generally, th 
ratio becomes: 1 1/n*, when one planet and tl 


h have n teeth, the fixed sun geat 


vhen the input shaft turns 1600 times 


rCar Cat 


= 


utput 
n 1 teeth and the second planet has n 
‘hus, for a gear ratio of 1:3600. 1 
b 60. 61, d 60, B 


Friction Losses 
If there were n ricth losse betwecl 
teeth and at the itt bear rs, ratio between ii 
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Torque limitation 
of epicyclic gear trains—curve shows tapering off to a 37.8 
torque ratio 


vf the input torque 


Ip in oO* lilt 


find the eff f f ion in any cyclic g train 
his results in 


displacement rat * or zero—if the input shaft 


ume first of equal size 

turned, the output shaft will remain at rest. For a 
frictionless gear system, the smallest input torque would 
be suthcient to turn input shaft, no matter what loa 
uutput shaft. But actually the follow 


} 


ing will happen if a torque load T is applied t haft 


ipplied to th 


O—see (A) on opposite page It results in a_ tooth 
pressure force F normal to the tooth flank, thus creating 
1 friction force equal to wF, where pw is the friction 
pl P tan a then ct 


on gear c, where R is the pitch radius, a is the pressu 


efhcient. Two torques, FP and 


angle and P R cos a. The friction torque created 


the planet bearing G is proportional to the torqui 
the planet shaft S Th torque between c and d 


} 


nteracted by the torque between the fixed gear a and 


+} ] 


b; but to turn the input tt the following torques must 


ercon 


Friction torque between c a ul’ P tan 
Friction tora uF P tana 
Friction torque at G K (2uF P tar 
ing up t , , where K 
n loss | 
hus, the 
shaft with 


} + rect 


0.05. K 0. 
ratio between output 
input t his condition is independ 


. } 
of ze ot ie four g viding they are all t 


ime SIiZz¢ 
For the general ears of different 
ketch (B with gears having pitch radii 
ind q, the tor 


m the pl mK 


roduced by th itput torque T an 
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back to the input is: 7 Fp COS a pl p sin a, 
his torque produces a_ tooth pressure for 


n Cos a between gears a and b, hence: 


f 


the friction torque 


vhich 


a) 


vhere K the friction | efhcient in the planet 
bearings and the last term u y the ratio betwee 
sun gear and first planet 

From Eq (4 5 
that 7 prope 


It mo nveniel ‘ late with numbers of 
th than with pitch 1 his requires taking int 
ven if a + bis n 
the helical 


f teeth, bot 


the torque it 


reduction rat 
graph on th 


h th 


For REPRINT of above article, just check E88 on one of the 


Reader Service cards bound in this issue 


EDITOR’S NOTE: For analysis of the sliding action of involute 
teeth in standard spur gears, see ‘‘How to Predict Efficiency of 
Geor Train Aug 4 ‘58, p 44 





DESIGN FEATURES 


cups Stop Bobbin Wobble 


Problem was to keep a high-speed spindle axially in line 
with its bobbin of unwinding yarn—otherwise, changing 
centrifugal forces breed vibration and erratic movement. 























Answer is a frictionless universal joint with oil acting as a 
gentle damping medium. 


High-speed spindle (up to 18,000 rpm) used in modern mills handles 
bobbin whose balance is constantly changing. No two bobbins of 
yarn unwind in precisely the same manner, therefore spindles must 
be able to compensate for widely varying dynamic loads. These high- 
speed roller bearing spindles are produced by Spindles, Motors, and 
Machines Ltd, Ulster, Switzerland. 






































The need here... 

to bring free axis of unbalanced yarn bobbin in | vith the spindk 
ixis Without generating excessive counterstresses 

Stationary casing of the spindle establishes a precise vertical axis ind 
is topped by a frictionless universal joint supporting the neck-bearing 
"he universal joint, formed by overlapping horizontal incisions in the 











neck of the casing, is rigid in the radial direction but free to | 
ixially us required 

Foot-bearing and neck-bearing are connected by an inner 
provides a rigid bearing-unit that aligns the bearing contact surfaces and 
the spindle blade. This inner tube transmits all spindle blad« 





deflections to the universal joint through the neck-bearing 











The hydraulic damper consists of five deep-drawn steel cups with 
perforated bottoms. Specific curvature of the cup bottoms causes a continu 














oil flush and provides a hydrodynamic cushioning resistance which is 


























determined by speed of the oscillating inner members. This construction 
provides an oil cushion around the foot-bearing without impairing 
rotation of the spindle blade 

Design of casing and tubes permits a complete flushing and 


] 
blad 





relubrication without removing any part other than the 





IN NEW PRODUCTS 


Down to Earth with a 4-Bar Linkage 


It handles the stairway to an Electra prop-jet. 
As torque tube unfolds stairs section of the transport 
plane, torsion bar positions the handrails. 


The actual stairway, of aluminum alloy, weighs only 100 Ib, but 
can support a 200-lb person on each step. In emergency, it's 
pushed out by hand and gravity finishes the job of opening it 
Extending 13/2 ft from passenger entrance to ground level, stair- 
way folds through 34 x 81-in. opening. Steps have rigidized 
tread, are individually illuminated by concealed lights. Produced 
by Lockheed Aircraft, Burbank, Calif 


Hydraulic piston 

drives the 4-bar differential 
linkage that operates sta 

lorg 1¢ tubs mects to uppel 
half, rotates 165 rsion bar \ 
attaches to handrail, rotates 55 
Differential linkage movement 
hange angk f handrail uppo! 
bar with respect t the bndgeboar« 
\ crank-and-rod linkage attached 
to the center handrail support 
unfolds the stair as it is lowered 
lhe hooked crank pivoted on the 
upper se tron has a nvlon block 
mounted on its lower end Ih 
block slides m an ; 

hannel on the lower section 
causing it to open and close 

lorsion bars are tempered 

with enough elasticity to let the 
stairs straighten out for a wide rang: 
of ground levels. Limit switches 
cut off hydraulic oil pressure at 

the fully raised or 80% lowered 
position. A throttling orifice in 
line to the power cylinder allow 
the stairs to settle to the ground 
gently after oil pressure is shut off 
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PRODUCT DESIGNS 









B 


rotor 


longer 


bearin 





Stage 


Counter weight Siding collar 


— 




















L——~ Tension spring 
Under 2000 rpm 


a 


., 





Centrifugal blower .. . . 


on outer end of motor pulls air in through grille in end-bell. Air passes 
through cooling slots incorporated in stator laminations and is discharged 
at saw end of motor. Air passages may be cleaned, by removing 


fan guard, without altering bearing alignment 
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regcene! 





Over 2000 rpm 


WASTE MOTION 


... It Brakes Saw 


Switch off this power saw and its 3600-rpm blade 
comes to standstill in five seconds, increasing safety and 
saving time too. Electrical stage of braking system 
draws off enough energy from spinning rotor to 

let mechanical shoe finish the job. 


Besides electromechanical brake, the saw features forced cooling 
of its totally enclosed, dustproof, direct-drive motor; has flat bot- 
tom for increased clearance, supplies 2 hp at cutting spindle 
Double arbor permits using right-hand drills and routers. Max 
depth of cut is 21/2 in. and saw will rip stock to 24 in. wide. Model 
925 Power Shop is made by DeWalt Div, American Machine and 
Foundry Co, Lancaster, Penna. 


At power shutoff .. . 


ontinued spinning of the rotor generates a voltage in the starting 
winding. This loads the starting capacitor in conduit 
box to quickly dissipate the momentum of the 


At approximately 1200-1000 rpm, the residual flux and 
itive braking drop off to a negligible value 


Below 1800 rpm, centrifugal force of the counterweights can m 


overcome pressure of the tension springs. They pull the pivoted 


ounterweight inward, forcing the brake shoe against the 
g support and stopping the motor 
Ihe saw is started with brake applied, but with no other load a 


the rotor accelerates rapidly and disengages the brake 


Searing support, 
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GOES TO WORK 


.. . It Speeds Generator 


The object here is keeping the battery 
at high charge. Overdrive unit allows 
charging it faster at idling engine 
speeds. Whenever engine speeds up, 
cutout eliminates overdrive to 

protect generator from overspeed 
damage. 


Drive unit is used by industrial users who re- 
quires maximum electrical power at any engine 
speed—to operate fork-lift pumps and other 
special equipment. Photo shows another ap- 
plication: more power for a police car's radio- 
telephone, air conditioners, blinkers, siren, etc 
Less than 34 hp is required to operate the 
overdrive; it may be attached to any standard 
automobile generator. Gen-O-Drive is produced 
by Consolidated General Products, Houston 


hati and bearing 











unning clutch ’ ari\ wis! 
m rol pulley, through 
| 1} . ’ the itcl nd overdrive pulley 


» the generator shaft. Overrunnin 


lutch permits generator shaft to 
rotate at higher speeds (4.3:] 
than the drive pulley 
Seven pulley sizes and three 
spacers permit adapting 
to any automotive gencrat 
Drive pulley produced up through 19 
Because bearings are sealed, the on] 
ing needed is peru | 
belt tension t 


PP ipe 
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now fo liek 


SPRING 
TUL 


Vacuum-formed trays 


r 





. »« Of special form 


These packaging methods will keep springs from tangling, 


protect them from distortion in shipment, and cut assembly costs. 


RALPH O JOHNSON, packaging engineer, Associated Spring Corp, Bristol, Conn 


Wr open-coiled springs become tangled it invariably 
osts money to undo the mischief. Tangling can be a 
problem—when the space between coils is greater than 
the wire diameter—when hooks on extension springs have 
wide openings—when springs are large and limber. Some 
times redesign can help, but design requirements are often 
too rigid and result in unavoidable tangling. ‘This is 
vhere special packaging methods can prevent foul-up 
ind introduce substantial savings 

Such packaging keeps compression springs from meet 
ing side to side by threading them on paper tubes ot 
dowels, or stacking them end to end in round or square 


paper containers. “Egg-crate” packages are available in 


4 
g 
1 variety of standard sizes, and are efficient of space. Or1 
the springs may be nested in recesses in vacuum-formed 


trays; trays themselves may nest for easier shipment. 
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\ special form of packaging developed initially f 
the pharmaceutical field can also prevent tangling. Here 
paper corrugations are cemented to a backing strip cut 
to fold and form a closure for the package. A wide 
variety of sizes are available, and the method gives 
good protection to easily distorted springs 

Somewhat similar is corrugated paper with an ad 
hesive coating. It keeps springs in place during ship 
ment and handling, yet permits easy removal without 
damage. Careful placement is not required, but the 
packing may give less protection than other methods 
for springs easily deformed in shipment 

Some types of compression springs can be put on a 
thread and wound on a reel as they come off the coiler 
‘or use, the operator pulls off 2 or 3 ft, cuts the thread 
ind pulls it out 
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with dividers 





Tacky corrugated paper or adhesive-coated strip 
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These parts are now competing 
with aluminum sand- and die- 

castings, even with iron castings 
and steel forgings. Why? Smart 


design brings out their hidden assets. 


D D ERHARD, superintendent 
E C REBRO, chief design engineer 


Erie Forging Plant, Kaiser Aluminum & Chemical Corp 


WHEN 




















ALUMINUM FORGINGS 
BECOME PRACTICAL 


The drawing board is an important stage in planning a 
product but tells only part of the story about aluminum 
forgings. Besides cost of the rough parts, of machining 
and other manufacturing steps, it should recognize how 
these parts affect other components in the assembly 
For example, an aluminum forging offers consistent high 
strength with light weight. This can lower inertia losses 
in reciprocating parts and lower stresses in rotating mem 
bers. The lighter loads will in turn allow smaller bearings 
and lighter crankshafts. Because of these and other 
fringe benefits such as close tolerances and ease of ma 
chining, aluminum forgings have become competitive 
with traditional low-cost parts such as aluminum sand 
and die-castings, and cast iron and forged steel. 

Best design squeezes the most out of the side benefits 
It must be close to optimum, yet not so rigid that it will 
restrict the forging shop from using practical know-how 
the kind that determines such important cost factors as 
forging plane or parting line where dies meet. Because 
aluminum has its own forging characteristics, basic rules 
for design are supplied here. (Tolerances, which also 
affect forgability and ultimate costs, will be considered in 
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the following article.) Furthermore, final shape of the 
forging should not be fixed until after consulting several 
sources—each may have different ideas on how to shap« 


for lowest cost. 


SIGNPOSTS FOR DESIGN 


The ground rules for design will help evaluate various 
proposals and determine final procedure—for example, 
a closer tolerance or smaller draft in a raw forging will 
often save many subsequent operations. 

Draft angles may be 5 to 7° for forgings made on ham- 
mers and 1 to 5° for conventional and precision forgings 
made on presses. (Draft-free press-forgings can have pre- 
cision-forging tolerances along with no draft. Their spe- 
cial design is described later in “Draft-free Forgings.”’) 
Sometimes, a conventional forging can be tilted in the die 
so it will get draft from its slanted sides. Here, a 
simplified example is a square parted across the diagonal. 
Machining such dies costs more but saves in material 
and the time to machine it awav. 

Draft should match or meet at common edges. This 
lowers die costs, saves setup time, gives better metal 
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flow, simplifies trimming away flash and detecting mis 
match at the parting line. For finish work, it allows 
more accurate jigging, gives the forging better stress 
distribution, improves its appearance, and helps make 
cleaner machining cuts 


Webs, for the best forgings, should be thicker than the 
minimums given in the chart, and should taper into 
the flange. A web, usually thinnest portion of the forg 
ing, cools first. When it cools below forging range, the 
entire part must be reheated. Thin webs without tapers 
would require more forging steps—which shorten die life. 





The full story on aluminum forgings has 
been gathered in Forging Handbook, soon 
to be published by Kaiser Aluminum and 
Chemical Corp. It carries a wealth of fur- 
ther details, much of it useful shop infor- 
mation such as placement of parting line 
and forging plane. 

Through an exclusive arrangement, PRop- 
ucT ENGINEERING is here presenting, prior 
to book publication, the first of two articles 
covering forging know-how of specific in- 
terest to design. The next article will con- 


centrate on dimensions and tolerances. 
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Weight of the forging can be reduced, when needed, 
by punching out sections of the web. Each punchout 
concentrates stresses but this can be overcome by forg 
ing a bead around the edge of the hole. 

For extra-thin webs, dimensional tolerances in length, 
width and straightness must be eased to avoid secondary 
straightening or cold restriking in a separate dic 


Parting line and forging plane should be left to the 
shop. Parting-line location will affect die costs, forging 


costs, grain-flow characteristics, the number of preform 
dies, flash removal and, in some instances, the amount 


of metal to be removed in final machining. Parting line 
may vary from a simple plane to a complex intersection 
of several planes or curved surfaces 

Forging-plane location is critical, particularly when 
parts are offset in more than one plane. Tilting the 
forging plane in the die eliminates side thrust and 
allows lighter die blocks, tighter tolerances for mis 
match. Best placement of these comes from experience 
with the particular shapes, forging alloy, and most of 
all from type, size and capacity of forging equipment 
This is why it may be best to locate parting line and 
forging plane in different places, and why they shouldn't 
be located prematurely. The parting line must be shown 
on the forging print, and over-all dimensions should be 
given to this point so the trimming die will have to shear 
through least amount of metal 

In general, centrally located parting lines will need 
less material to even up draft mismatch. At the other 
extreme, keeping the impression all in one die lowers 
die costs. Draft angles must slant away perpendicularly 
from the forging plane while the draft itself must start 
at the parting line. (CONTINUED. NEXT PAGE) 
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FORGINGS conrmueo 


-Tapered rib 
Rib end 


Uniform radii 
allow cutting all die fillets with the same tool. At rib end, 


radius becomes larger to follow profile of the tool 


Corner radii on external corners should be kept um 
rm throughout a forging. Dies are cut with round 

tapered cutter and the nose cuts the fillet 
refore, uniform radii at corners will allow them to 
made from the same cutting tool. The sides of the 
ire tapered at the sides for draft, and radii in 


\llowing 


radu at rib ends gives better metal flow 


nsion imerease with width of cut 


ing m this ar 


Fillet radii 


they are rge cnough, will hinder smooth flow and cause 


internal corners on a forging, unless 


laps and cold shuts. Metal in general flows away from 
the applied pressures—most noticeable in hammer forg 
ing Recommended radii for lowest forging costs and 
optimum d osts are given on the previous pag 
Small radu which are below the recommended can be 
by first preforging the blank in a blocker impr 


n built into the same dic Ihis distributes the metal 


into place before the final finishing die is used. In 


ty 
c\ 


mall fillet radii dictate a preblocker dic 


DESIGNING DRAFT-FREE FORGINGS 


free forgings are hybrids of forgings and extru 
PI \Vluminum Impact Extrusions,” Nov 25 


Becaus 


method can combine thin sidewalls with heavy bot 


D md need different design concepts 


intricate bottom design 
vith varving thickness« 


ubstitutes a one-piece part for an otherwise intri 


irregular cross sections 


ind longitudinal ribs, it 


sembly 

ise these forgings must be ejected from the dic 

part shape must be rigid enough to withstand forces from 

ejection pins, else there would be excessive distortion. In 

nan ses, no«lraft forgings can allow major reductions 

in subsequent machining, assembling and finishing opera 
tion 

Design pecial here because the extruded metal 

cannot be turned as it is forced out of the die cavity 

This force 


bottom, 1.e. draft-free forgings 


sidewalls to remain perpendicular to the 
Rounding of the outer 
cdge is essential—edge and corner radii should have a 
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These aircraft fittings 
have no draft, show that impact-extrusion process has graduated 
from making cans and toothpaste tubes 


minimum of ws in. But unlike conventional forgings 
excessively large radii are not helpful—and increase fric 
tion between punch and dic 

Ideally, shell or wall length should be about six time 
the inside diameter. Actually, length of extruded shell 
is limited only by column strength of the punch. In 
some cases length has been as high as 20 times’ diameter 
Svmmetrical sidewalls allow deeper parts because of less 
side forces tending to buckle the column. The balanced 
metal flow also gives more uniform properties and more 
uniform wall thickness A small 15° bevel around the 
edge of the punch will also help it stay centered 

For best designs of no-draft forgings, avoid excessive 
pressure on the tools. It lowers concentricity of interior 
to exterior dimension of the wall. Keep peripheral area 
of the part to a minimum, for example, a round shapx 
would need less extruding pressure than a square of 
ime area. Avoid excessively thin walls; they also requir 
more working pressuré 

Choose easy-to-extrude alloys like 1100 aluminum; for 
ereater strength, 6061 and 6151; and for even greater 
trength, 2014 and 7075. The latter, however, require 


heavier wall thicknes 


EDITOR’S NOTE: For additional information on designing 
strong lightweight parts from aluminum alloys, see: 

Forging Presses Strength into Lightweight Castings,” Feb 
16 ‘59, p 6l—gives data on hybrid technique thai improves 
aluminum and magnesium castings with followup forging 

“Those Heavy Presses Can Pay Off,” Sept 29 ‘58, p 34— 
describes 5 new process areas for heavy presses that deliver 
a squeeze measured in kilotons. 

“High-integrity Aluminum Castings,” Feb 17 ‘58, p 69— 
advises choosing the proper alloy, designating requirements of 
critical areas, corroborating foundry practice with test data. 

“New Aluminum Forging Alloy,” Dec 25 ‘57, p 62— intro 
duces 7079, a composition with lower notch sensitivity than alloy 
7075 for thick-section applications requiring high strength 
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MORE ROOM for 
COMNON 


STANDARDS 


Nonstandard practices cause endless confusion. 


Why, then, deny recognition 


of practices already common to small segments of industry? 


KENNETH M STOLL, equipment standards coordinator, Sylvania Electric Products Inc 


HOW MUCH SHARING AMONG INDUSTRIES? 


oe 
— 








meee 


Drafting is a horizontal standard 








that reaches into all industries—but covers only a fraction of practices in each 
Proposed “area standard’ would gather together those of the remaining 


drafting practices which have proven worth 


Pix fact f the natter 


Standards save 


plain 


money and echminat 


confusion—they have no other reason 


to exist. A practice is developed in an 
industry because it cuts costs in some 
Wa 

But to be cftectiv« 
be dynamic. If they 


to torce 


tandards must 


cannot attempt 


industrial progress, neither 
Uhis is whv an 


th rea 


dare they lag behind 


other standard 


categor\ 
iS necessary 
have two 


Already we common 


groupings of standards: vertical and 
Vertical standards contro] 
which are 
Examples are 
test 


brushes, for 


horizontal 
similar 
textile 


machine 


activities closely 
standards for 
methods, for electrical 


copper pipe, for 


circuit 


breakers ind thousands of othe: 
group needs 
But 


comme 


dissimilar industries are be 


increasingly interde pe ndent 


Ihis forces the writing of standards 
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Hence 


s those 


that cut across industrial ling 
the horizontal standards, such 
established for drafting practice. The 
are valuable in areas where one indu 
try has to know and understand the 
other 

But the horizontal standard is only 


partially effective 


practices ot th 


even im its 
Different 
totally 


horizontal 


most 
industries 
different prac 
standard is onh 


ideal condition 


have certain 
tices \ 
a compilation of those practices com 
mon to all—usually quite a small num 
ber 

he standards for 
illustrate 


ven the most conservative estimate of 


drafting pra 


tices well such limitations 


the amount of common drafting prac 
small. Ih 


a large 


tices is bound to be every 
remainder 
the horizontal stand- 


, therefore, vertical and 


industrv there is 
not covered by 
ird. Obviously 
horizontal standards must be supple 


mented with some concept of area 


standardizing. The losses to our econ 
omy for lack of such a program can 


not be justified 


A Standard for Nonstandards 


An area standard, then, would be a 
full-scale “dictionary” of all those prac 
tices of worth which 
acceptance, If 
effectiveness of the practice has been 
shown in any one group, it could be 
offered for trial by all groups. And 
if it were to be encountered anywhere 
by any 


demonstrated 


cannot win majority 


understand 
would be 


group, means for 
ing and 
available 

Simplified drafting methods, for ex 
ample, have been well received, with 
substantial 


interpreting it 


savings realized in nearl\ 
They not, however, 
inclusion in the new Y14 
Drafting Practices of the ASA. This 
is understandable—until — simplified 


merit 


every Case. we'e 


granted 


techniques can majority ap 
proval they should not be a part of 
the horizontal st But, if an 


i\ ailable 


ndard 
area standard \ and it is 
needed—all simplified drafting 
methods of proven 
other 


tice would he i 


sorely 


value, as well as 
“nonstandard” 


lable 


drafting pra 
for consid¢ ra 
tion and trial 

\nother important function would 
be served by area standards—as “‘prov 
ing grounds” for resolving differences 


wherever horizontal 


standards have 


not vet been d. but 
hould be 
Such 


not entirely 


1 ‘ 
CiCale 


perhaps 
dictionari practice are 
in innovation 
ple makers of unlike products 
is machine-tool control components, 


lor exam 
such 
motors, transformers, and appliance 
have each developed terminal mark 
ings to their liking 
1 part of their individual 


W orkmen 
installations 


own These are 


vertical 


tandards who install o 


CTVICC 


where the several 


practice ire encountered need _ to 
interpretation of each. In 


particular case 


know the 
this 


ird has not vet been developed but 


tandard ha he 
ASA C6.1-1956 Terminal 
for Electrical Apparatus) is 
irv of all the 


practice Let's hay nore 


1 horizontal stand 
in area standard 
Markin 
a diction 
many terminal marking 
uch “di 


tionaries.’ 


EDITOR’S NOTE 
the setting of 


For other viewpoints on 
standards, see 
of Standardization,” Dec 
“Problems of Standardization Pro 
Nov ‘55, p 178; and “Drafting 
Procedures Should Be Standardized,” Aug 
‘55, p 162 


“Legal 


Aspects ‘55, p 


162; 


grams,’ 





to meet the need—Better Ratings for 


The rating problems faced by the industry 
are many and complex. But they can be 
simplified, says the author. He’s chairman 
of the special valve-rating committee, Na- 


tional Fluid Power Association (NFPA). 


JOHN J PIPPENGER, chief engineer 
Hydraulics Div, Brown and Sharpe Mfg Co 
and v-p of its subsidiary, Double A Products Co 


A ng] ml il rating sheet for fluid-control valves 

if such a thing were practical or even possible—would 
After all, there are at 
least two dozen valve types in the fields of pneumatics 


need spaces for over 800 entries 


ind hydraulics, and several dozen important functions 
ind limits for each 

But the problem is now being attacked logically by 
NFPA. From preliminary meetings of the special valve 
rating committee, this much can be predicted: an effort 
will be made to bring orderliness to specifications and 
catalogs. The systematic approach suggested in this 
irticle shows the type of information a product designer 
must get before he can judge available valve designs. Such 
data should be consistent, based on tests standard for 
ill manufacture: 

However, a single rating in each category is not enough; 
upplementary data, curves and qualifying statements 
are often essential Also, don’t count on any more 
adjustment range than the valve rating specifies. If 
margin is wanted in a circuit, pick a valve with a wider 
rating; but remember that adjustment accuracy is lessened 
1 range mcreases 

(hese examples explain why ratings are rarely simple 

e The pilot chamber in some compensated reducing 
valves cannot withstand as high a pressure as the main 
chamber can 

e low and pressure drop for a 4-way directional 
valve will probably differ with each variation of spool 
position, flow direction and porting arrangement 

@ Minimum controllable flow rate of a flow-control 
valve is affected by pressure level 

e A flow-control valve with free reverse flow will have 
lifterent ratings in each direction 

e A flow or directional valve depends on the pressure 
drop to pass fluid, but it is the external circuit that 
limits the allowable drop 


1—PRESSURE 


Pressure directly or indirectly influences most other 
ratings including flow, response, duty cvcle, and life 


Bursting pressure, expressed directly or as a ratio of the 


maximum normal pressure, is a clue to the safety margin 


80 REPRINTED circle E87, inside back cover 


In the event of circuit over-pressure, caused by falling, 
uncontrolled or intensified loads, or by maladjustment 
of the valve mechanism, it is important to know ulti 
mate limit as well as recommended one. ‘The ratio of 
bursting to max normal pressure can be from 2 to 10, but 
is usually 3 to 5 

These other important levels of pressure occur in 
ictual operation 


Maximum safe surge pressure generally applies to th 
housing, can be as high as 75% of bursting pressure. A 
safe continuous pressure will be less. It is recommended 
that the safe continuous value be marked clearly on the 


housing, next to max adjustable pressure. 


Maximum normal pressure—a recommended limit 
will pay off in longer life and reduced leakage. Line pres 
sure is usually kept at or below max normal-pressure rating 
of the valve 


Maximum adjustable-pressure rating is usually lower 
than normal pressure because a surplus is needed t 
make the valve function smoothly and positively. Mini- 
mum adjustable pressure is the lowest normal setting 
lor anv setting, some fluid flow is usually needed 


Other adjustments, higher or lower than rated, can be 
made under certain circumstances with approval of th 
manufacturer. Some valves will withstand higher pres 
sures if the parts are kept moving slowly, but excessive 
speed of reciprocation may cause shock pressures. “R¢ 
laxing’’ a biasing spring, removing it altogether, or drain 
ing the pilot chamber can lower the rated minimum 
setting—often at expense of adjustment and smooth 
riess. 

This hypothetical valve shows a typical relationship 
between all pressure levels (psi): bursting, 16,000; max 
safe surge, 12,000; max safe continuous, 5000; max not 
mal, 3000; max adjustable, 2000; min adjustable, 300 
min with all adjustments relaxed or drained, 50. It i 
issumed that the surge duration is no more than 2! 
milliseconds. If double precautions are needed, then 


1 hvdraulic fi et for 12,000 psi, will dump pressut 


in much k 


2—FLOW 


Flow rating ike pressure rati 


it many levels of performanc 


Ultimate maximum flow occurs with the valve wide 
open, fluid at high temperature, supply pressure at 
highest safe value, and downstream pressure at zer 
[his rating may suffice for relief valves and other 
components that must dump a circuit quickly, but 
the more general conditions must be remembered for 


complete specification 


Maximum normal flow is developed when supp! 
pressure is at max normal value, and valve is operating 
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FLUID-CON 


open in { hog! 


] 


‘ imple, would b 


Nlaximum and 


cnded thosc 
catable 


ssarily 


ir¢ 
without adj 
icce includ fli 
ijustment 

I luid-temperature 


+ 


ihat are not c 


itement, equation 


ilve to help predict t 
rly when a dial is 


red unimportant 


Nonadjustabk 
ure drop iCTO 
onditions of flow, \ 
mbinations are pra 
tive values can be gi 
In rating 
it some normal 
Ssure drop in 
roughly a 
j1C Valve 
valve di 
information 
of Fluids—Tecl 
Crane Co, 83¢ 
\n alternate flow-ra 
flow factor” th 
tiplied by flow o1 ITV 
such factors the 


past 


NCTCAas¢ qu 


use a sVI 
mation on 


fic Ww 


win 

niOre 
Flow 

from 


called 


ind 
found in the 
Valves,” Apr 14 
tions,” June "54 
Don’t rate flow 
upply equi\ ilent 
erformance data 
tvpes that don’t 


pening at ciosul 


Leakage flows 
If xferna | 
if interna pert 


ificult fault t 


Clearance flow, 


ice In a uniforn 


3—RESPONSE 


i ll 


minimum 
that 


mpensated in 


flows 


iscositt 


VISCOS 


S Michigan 


8 Checking Areas 
When Rating Valves 


1. PRESSURE 


TROL VALVES 


\n 
end of adjustment 


it 
ul 


adjustable valve 


e at extreme 


adjustable flows 
sentially accurate 
difficulties 


ws the 


recom- 
are ¢ and re 
istment don’t 


of the 


Chey 
extreme ends 
will affect flow 
some way 
hould 


changes 


riation in valves 
Therefore a 
the 


partic u 


x chart accompany 


hes in accuracy 


used—unless the changes are consid 


can be measured in terms of 


each pair of ports for various given 


total 
inhinite, so 


ind The 


represen 


pre ssure 


ticalls 


only 
cn 


ictual valves 


ommon to select an 
SSI 
Pressure drop V1 
Vickers Inc plan 
carry pressure-drop infor 
gs (Pl Mav 11 °59, p 27 lor 
, refer to a good catalog such 
inical Paper No. 410,” 
Ave, Chicago 


ting method is to provide a so 


150 then pl + 


of th 
nbol t 


ITC 


a\ i] ible 


it gives pressure drop when mul 
of flow. A summary of 
different 


“Pressure 


function 


TX iT¢ nan ones—! 


Air 


Pressure-drop Calcula 


articles 
p /4 
nd in some catalogs 
it the 
of 


Drops in 


pe size connection: better 
the valve if 


In adjustable Tin ce 


diameter ictual 


] 
give equivaicnt 


ti ruble SO 
might 


rcuit calc 


Speed of response dec] 


cliS} la 


STANDARDS 


ompressio 


TEXT CONTINUED ON PAGE 6&2 
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Bursting 
Max safe: 
surge 
continuous 
Max normol 
Adjustable: 
mox 
min 
other 


Max: 

ultimate 

normal 
Adjustable: 

max 

min 
Non-adjustable: 

pressure vs flow 
leakage 
Clearance 


Speed: 
starting 
opening 
dosing 
cycling 
damping 
adjustment 

Stability 

Repeatability 


Load: 
steady 
intermittent 
heavy 
light 

Fluid: 
type 
temp 
contaminants 


. ENVIRONMENT 


Vibration 
Shock: 
mechanical 
thermal 
Temperature 
Corrosion 
Humidity 


Spool: 
clearance 
overlap 

Passages: 
internal 
externa! 

Efficiency 


Seals 
Spools 
Insulation 
Solenoids 
Springs 


JIC 
NEMA 
UL 
Military 








TYPES OF CONTROL VALVES 


Pressure Max (relief, safety, fuse) 


Min (sequence, counterbalance, unloading) 
Reducing (simple, integral-check) 
Check (simple, return-orifice, decompression) 


Flow-control (fixed and variable orifice, free- 
return) 


Directional | Power (2, 3 and 4-way) 


Logic (momentary, shuttle, pilot) 


Note--Valves may also be: piloted or unpiloted; compensated 
or uncompensated; damped or undamped; solenoid, fluid, 
or manually operated 


lime interval from signal to imitial movement (start- 
ing) 1s different from opening time (full movement of 
pool \nd closing time may be different than both 
Cycling speed is not simply the sum of opening and 
closing, but also depends on reversing ability of piloting 
ystem and on resonant frequency of circuit 

\ typical relief valve must open quickly but closing 
hould be slower, to prevent oscillations and subsequent 
hock loadings. Actual performance shows opening times 
ire quick enough to limit overpressures to less than 1‘ 
of rated or set pressure because less than 0.001-in. spool 
movement will partially open the valve. A reclosing time 
about 50 millisec may be considered standard, but 
by altering the orificing that lets the fluid back into the 
control chamber, time intervals from less than 5 to 
ver 500 millisec are usually possible 

\ reducing valve is reverse of a relief valve; it close 
fast, reopens slowly, depending on the amount of pres 
ure shock tolerable in the downstream circuit 

Valve speed can be decreased—sometimes necessar 
for damping or circuit timing—with internal or external 
needle valves, adjustable orifices and other controlled 
restrictions. Speed adjustments should be rated in incre 
ments of time such as milliseconds so that response can 
be checked with electronic instruments and calculated 


is well 


Sensitivity, stability and repeatability depend on valv 
design and should be assigned values where applicable 
lor example, give signal values (electrical, mechanical 


hydraulic or pneumatic) needed to operate a loaded valve 


4—DUTY; and 5—ENVIRONMENT 


Duty” describes the type of service a valve is used 
for. Pattern, frequency and severity of the load; fluid 
type, its temperature and degree of contamination; and 
physical environment—all these are part of duty 


6—DESIGN 


Pertinent design features should be included in ratings 
for some valves. Functional diagrams, such as JIC 
ymbols, show what the valve does, but information on 


how it works is useful too 


82 


Knowledge of spool diametral clearance will help pl 
dict effects of thermal shock or dirty oil, and perhap 
avoid later “seizing” or “pressure freeze” in the valve 
Losses through integral clearances can help lubricate and 
flush the valve 
while the spool is moving is important in design of some 


Amount of valve overlap between ports 


circuits 

Longer or more restricted passages, internal or external, 
such as hollow spools and cramped fittings, will increas 
pressure losses. A detailed porting diagram is sometimes 
helpful. It can show, for example, whether pilot drain 
re integral with the main tank port or completely sepa 
rate—invaluable in calculating response times under un 
usual conditions such as high back pressure at tank 
l'stimates of over-all valve efficiency lielp predict power 
losses in a fluid circuit 

Limitations should be spelled out. For example 
explain whether physical stops establish maximum and 
minimum adjustments. And give tips for mounting and 
connecting valve. In general, tapered-thread connections 
hould be satisfactory up to 1000 psi; straight threads 
re good for over 3000; and flanged or base-plate valves 
we limited in pressure only by the hold-down fore 


cals and valve materials 


7—LIFE 


Life of the valve is affected bv all oth factors, 
hardest to predict Perhaps the answer is to first agre« 


on a standard life test, then rate the valves accordingh 
ASTM (American Society for ‘Vesting Materials) is now 
preparing a list of test fluids. Estimates of compatibilit 
ind life should be possible for seals, spools and insula- 
tion, based on given fluids, pressures, dirt particle siz 
\ seal ma 


vear longer if designed to operate at drain pressure rathe: 


temperatures, and types of contamimation 
than at maximum pressure. It has already been proven 
that life of a solenoid increases immeasurably when it i 
scaled in oil. Spring life can be predicted if the tem 


perature and load cycle are known 


8—STANDARDS 

Standards applicable to each valve should be liste« 
It might help to 
point out the main requirements of each standard as it 


ipplhic s to the ilve in question 


th other valve-rating information 


For REPRINT of above article, just check E87 on one of the 
Reader Service cards bound in this issue 


EDITOR’S NOTE: A survey of all hydraulic control valves— 
how they work, how they are used in circuits—is given in this 
previous series of five articles by the author: ‘Relief Valves, 
Dec ‘56, p 174; “‘‘Pressure-control Valves,’ Jan ‘57, p 196 
“Flow-control Valves,” Mar ‘57, p 144; “Directional Valves 
May ‘57, p 167; and “Valve Circuits,’ July ‘57, p 197. The 
book Fluid-power Controls is based on these articles, and avail 
able from McGraw-Hill Book Co 

Design and operation of both pneumatic and hydraulic 
valves is covered in these articles: “Valve with a Memory, 
May 26 ‘58, p 76, describes valve that applies logic to pneumatic 
control; “Calculating Time Lag of Hydraulic and Pneumatic 
Valves,” June ‘56, p 158, gives formulas and curves; and 
“Solenoid Valves for Fluid Directional Control,” July ‘55, p 162 
discusses 2-, 3- and 4-way oil and air valves 
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beauty is stainless steel 


Look for the beauty of Stainless Steel on your new automobile. 
Its bright finish will make your car look better, Stay in style longer 
and have a higher trade-in value. 


No other metal offers the freedom of design and fabrication, 
economy of care and the durable beauty that serves and 
sells like Stainless Steel. 


McLOUTH STEEL CORPORATION, Detroit 17, Michigan 





specify 
McLOUTH STAINLESS STEEL 


HIGH QUALITY SHEET D STRIP 


for automobiles 





Compact Captive Panel Screws: 


Standard Design Lowers I nstalled Costs 


No longer is it necessary to resort to 
a costly fastening device of special de- 
sign to provide quick attachment and 
release of electronic components. 
Standard Southco Retractable Screw 
Fasteners (stand-off thumb screws), 


available from stock, are both fast to 


install and economical. The five sizes, 








Method “A” 


4 











Method “B” 











= 











shown below, meet a very wide variety 
ol requirements 

Check these advantages of simplified 
Southco Captive Panel Screws. Even 
when many screws are in one panel, 
misalignment 1S easily handled be- 

ise the screw floats in a large hole 
in the stand-off, allowing ample play 


for “lining up.’ No special tools are 


needed for installation, thus produc- 
tion is not subject to tool failure, nor 
limited by either the number of spe- 
cial tools available or the number of 


personnel trained in their use. 














The Southco No. 58 Retractable 


Screw Fastener consists of three parts: 


thumb screw, stand-off, and retaining 





a 


HEAD 3/4” 9/16” 


DIAMETER 


MINIATURE TO LARGE SIZE HEADS IN FIVE TYPES 


7/16” 7/16” 





THREAD 


SIZE 1/4-20 


1/4-20 


10-24 10-32 











~*~. Ly 
moSeae 





a\O8 








BLIND | % TURN im coed DOOR d 
RIVETS | FASTENERS | FASTENERS| LATCHES 
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RETAINING | ANCHOR 
SPRINGS 


NUTS 


ring. The bright nickel-plated brass 
stand-off is inserted in either a drilled 
and countersunk hole (Method A), or 
a drilled hole (Method B), and flared. 
The polished, 
screw is passed through the hole in the 


chrome-finished brass 





stand-off 
and made 


captive by a 





retaining 
ring. En- 


gaging in a 
tapped hole 











in the frame, the screw may be fully 
withdrawn without moving the panel. 
yet always is retained. 

The unslotted screw is standard in 
34”, Ye”, and %6” head diameters 
and three thread sizes. Slotted head 
screws are also available in all sizes. 
The stand-off is standard in sizes to fit 
panel thicknesses from a minimum of 
4,” to a maximum of 17,4”. Screw 
and stand-off are also obtainable in 


stainless steel. 





Free 
Fastener 

‘ 
Handbook 


Send for your 

complete Southco 

Fastener Handbook, just 
printed. Write to Southco Di- 
vision, South Chester Corpo- 
ration, 236 Industrial High- 
way, Lester, Pa. 











/ 
/ 


/ 
/ 
SOUT ICO rer 


PLION 


/ 
/ 
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NOW READY ... the 


—TolhifelsMee) Milsleltt-jig amar i aelali— 
oTei tel —jelele) Si lelmeisc-lal-taslt-t-tlelaMmeel-t-ilela) 


Tale Mi ast-llali-lal-lalet me lelelalelaah' s 


REPLACES THESE THREE CATALOGS 


s0sTOW_. 


No. 56. No. SC-3 No. OP-1 


Lists NEW Gears and gear information. NEW expanded line of Sprockets 

and Chain for any drive 44” to 2” pitch, NEW OPTIMOUNT helical NOW 

geared Speed Reducers, shaft mounted and base mounted. NEW types 

and sizes in every product line. 664 pages, with 58 pages of improved STANDARDIZED POWER 
selection charts and engineering information to help you simplify trans- TRANSMISSION PRODUCTS 


mission planning. Boston Gear Works, 71 Hayward St., Quincy 71, Mass Stock Gears ¢ Sprockets and Chain 
Speed Reducers © Bearings 
Pillow Blocks ¢ Shaft Supports 


YOUR COPY IS NOW AVAILABLE FROM... Couplings © Pulleys 


2s BOSTON: a 
NEARBY a aye 
YY 


Sq > ‘Yellow Pages 


DISTRIBUTOR SS £e 


Advt. copyright by Boston Gear We 
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for Burner Gas and Air 


These schematics are based largely on data from 
Columbia Gas Systems, Inc, New York 17. 


DOUGLAS * GREENWOOD, associate editor 


Once properly adjusted, each of these mixers will 
constantly maintain the desired ratio of air to gas 
over its entire operating range. All 6 are so de 
signed that automatic valves can be added to con 
trol and maintain the desired processing tempera 
ture 

Gas, as it is delivered, is in a condition for 
immediate combustion. ‘This simplifies gas-burnet 
cquipment, allows it to be made in a wide range 
of sizes—from tiny dental torches to huge burners 
on glass-melting tanks 

Stability is an important requirement of burner 





\ stable burner is one that will maintain ignition 
when cold, and at the pressures and ratios ordi 
narily used. (No burner is considered stable mere 
because it is equipped with a pilot 

Many burners will work satisfactorily unde 
adverse conditions (particularly cold surroundings 
only if the mixture is rich and if the flame is burn 
ing in free air. With burners so adjusted it 
necessary to leave the furnace doors open durin; 
the starting period. If the doors are not left open 
in Combined mixer-burner the free air in the furnace will be used up after 
fuel-gas flow is through the central gas-nozzle a few seconds’ operation, and an unstable burner 
assembly from the gas plenum. Simultaneously, flame will be extinguished. It is under these con 
combustion air from a blower enters the air ditions that the presence of a pilot may be a poten 
plenum, automatically controlled by a motor tial source of danger, because combustible ga 
operated air valve. Primary premixing air is cap will collect quickly after the flame has been ex 
tured by the stationary air register. This assembly 
directs the premixing air through holes into the 
gas-nozzle assembly. An outer secondary air ring 


»¢ 


tinguished and 


pilot 


mav be ignited explosively by the 


controls the proportion of secondary combustion 
air admitted to the combustion chamber 


High-pressure gas 

passes through the orifice under sufficient 
pressure to create enough suction to entrain all 
the air required for combustion from the sur 
rounding atmosphere. This class of equipment 


requires gas pressures from 10 to 20-psi gage 
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_— Gas control 
regulator 


hace 7 ° 
Ser ent ee low-pressure air 

MM re@i 

aad” in a suitably designed mixer can 
Air ader = create enough suction to entrain 


pressur — ll the gas re red for mbus 
pressure : os a 9 qui combu 


tion. This class of equipment gen 
erally uses air at pressures from | 


to 2 psi, and gas at about 1% psi 


Two-valve mixer 

uses gas and air under approximately the 
same pressures, each passing through its 
own control valve. The two valves are so 
sized and positively interlocked that any move 
ment of one causes a corresponding move 


ment of the other 


Suction 
is so regulated that its action on the com 
bustion chamber draws in just the right 


amount of gas and air 


Gos-ond-oir 
mAxture under 
pressure fo 

, | y 7 burners 


Gas —+>/ 
Mechanical mixer .. . Air from To 
is much the same as a small compressor— room r ‘ompressor 
Wire Cor $$ 
so designed that it will pull in the proper ‘ 
amounts of gas and air, mix them thoroughly 


and deliver the mixture under pressure to 


the point of combustion 
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Smaliest of the Small. A pigmy Miniature for Missiles. 


' { 
) y Iv 


Miracles in Miniaturization @ 


Little Things That Count. 


PRECISION 


advice, t Miniature Precision 
Bearings, Inc., 207 Precision Park 


Keene, N.H 
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now=— 
PHOTOSTRESS 


No need to feed stress-strain 
readings into formulas—two nomographs 


give the answers. 


DR F ZANDMAN, director of basic research 
S REDNER, research engineer 


Tatnall Measuring Systems Co, Phoenixville, Penn 


1-STRAIN 
Plastic 

thickness, ?, in 

03 


RP) tos ( 


tual tu 
parent-plasti¢ 
} 


stru 
model 
inalyzed ‘5 
Ordinarily 
lariscope mu 


nulas 


ding 
Otherwise, the 
A thin coat 


refracting 


the same 
d vuble 


to the 


ount of 


the read 


QO! 





ng 

the n MOT iph 
Nomograph | may 

he il tr 


th 


Example | 
If onl 


cither max 


ence between 
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US SteepGrade conveyor setts 


--- 
' 


will not stiffen in 


U.S. STEEPGRADE, serving the world’s great airlines 


St epGrade is weather-resistant 


one type of belting, it’s for box 
extremely low temperatures ind is self-cleaning 
u're at an airport chances are you'll be able And just as SteepGrade is necessary to airlines’ operation 
S. SteepGrade Conveyor Belting in action. You'll lso is it indispensable in many other industries 
roecs on steep inclines and declines ste pGradk Be Its plu engineering assi 
ling, reduces manual able through your local “U. S.” Distributor, 
J . 


It sper ds up loadi 
clit ul airline 

When you think of rubber, think of your “U. S.” Distributor. 

He's your best on-the-spot source of technical aid, quick 


gating 


tance 
. 


t} 
In 


r cleats in Steep These cleats ar¢ 


rippe 
the ire mol i true ind integral 
delivery and quality industrial rubber products. 


cut in nN 
Thai vl they « } be torn off by heavy 


Mechanical Goods Division 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 
ny, Ltd. 


Rockefeller Center, New York 20, N.Y. In Car n Rubber Compar 
+ JUNE 22, 1959 
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Skinner introduces Two-Way Solenoid 
Valve for Control of High Pressures 


New High Pressure Models just added 
to the Skinner two-way Type R series 
line of pilot-operated solenoid valves 
are offered in two-way normally closed 
construction only. Orifice size is “%4 

diameter with “4” NPT ports. Operat 
ing pressure differentials: 5 to 1250 psi 
on AC voltages and 5 to 1000 psi on 
DC voltages. Designed for use with 
such media as air, oil, water and semi 
corrosive liquids 


Standard Pressure Two-way R Series 
Vaives. These two-way valves are 
available in standard and explosion 
proof construction, normally open or 
normally closed. Pressure operating 
differentials are 5 to 200 psi for nor 
mally closed and 5 to 150 psi for nor 
mally open 


Features. New Skinner Models are 
built to U. L. requirements in standard 
and explosion-proof construction. V5- 
2H type solenoid operator contains 
stainless steel internal parts to resist 
corrosion. Valve body is forged naval 
brass and contains stainless-steel pis- 
ton assembly, precision machined to 
close tolerances for positive opening 
and closing of the main orifice 


Many Desirable Features: Standard 
pressure R series two-way valves have 
V5 type operator; stainless steel inter- 
nal parts; naval brass body; stainless 
steel piston assembly; soft synthetic in- 
serts for bubbletight operation. Nor- 
mally open models have piped-body 
return. Valve can be mounted in any 
position 


Variety of Coil Voltages. Standard 
coils, built to U. L. standards, are var- 
nish-impregnated and moisture-resist- 
ant. Molded waterproof coils are 
available that will even operate under 
water and are resistant to fungus 
growth. Coils are available in wide 
range of voltages and frequencies. 


Custom Installation with these Op- 
tions. There is a large selection of 
electrical housings that can be rotated 
360° for easy connecting. Also avail- 
able is manual override that permits 
opening or closing the valve in the 
event of current failure. 


Skinner Solenoid Valves are distributed nationally. 


For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept. 456 


VALVES 


THE CREST OF QuALiTY THE SKINNER ELECTRIC VALVE DIVISION + NEW BRITAIN, CONNECTICUT 
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Packaged switching units .. . 


- 


ontrol linear machine movements electri 


' weet 
ally at reported savings of up to 50% over 


ustom-mad installations Electrome 


units are self-contained. The 2 


doubl 


rated by 


heavy-wall 


e-break snap-action switches 

adjustable cams mounted 
rigid d sliding actuator tul 
that is 


hine 


uipled to air cylinder or sliding 
Movement of « 
preset points and con 
members that are 
through switches 


ma member vlinder 
operates switches at 
those 
operated — electrically 


Standardized 


] 
trols 


machin« 


actuator bars and cams result 


Auto-manual control valve .. . 
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} « Ball-joint design . . . 


life by 


compared with 


is said to increase unit factor of 


, 
or morc ntional 


onve 
designs, while reducing number of part 
heavier neck 
offers in 
min and in 
Me vement 1s ec 
at any point in min comical angle of 30 
Femal 


Redesigned ball with shorter 
29% 
life 


creased shear strength 


in diameter 


of 200% 


increased by 


creased wear 


regardless of plane of deflection 
part of joint consists of joint body and 
spring-steel retaining sleeve. Cx 


ot 3U%e or te 


more are said 
Functional dimensions of design 
changeable with SAE and othe: 
standards, Available in ball joints 
10-32 through 3-16. Samples are of d 
Superior Ball Joint Corp, 8935 Trier Rd, 
Ft Wayne, Ind. 
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iter 


in closer alignment to mounted 


less deflection in internal 
Wiring is 
All 


ist-aluminum ho 


and 
tion simplified by 


onduit parts ar 


ising 
ered by insulating sul 
standardized 

n Sim l. 


stroke lengths, 
$29.50, $32.25, $36, and $ 


tively. Immediate delivery. Linear Con 


trols Co, 3400 Main, Skokie, Ill 
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automatically interlock manual] 
trolled permits manual opera 


tion of automatically operated 


circuits 


ystem ni 


interlocked circuits, valve can prevent out 


of-sequence or accidental manual actuation 
that might damage machine or workpi 


or injure personnel. In normally au 


matic circuits, valve permits manual opera 


tion for machine setup or in emergencies 


* For interlocking, a stock diaphragm end 


section is fitted to standard body with 


knob, other 


mounted on opposite enc 


manual ont 


1. Manual opera 
tion is unrestricted until air is applied t 


lever or 


diaphragm end. Fitted with return spring 


valve functions automatically, actuated 


any 3-way pil t valve. instrument or pr 


Short-arc welding process . . . 
permits manual and mechanized welding 
of all common metals in 0.030 to 0.100-in 


thicknesses in all positions and type 


! 


joints. Process utilizes constant potential 


power supplies inc: drox 
haracteristic. Surge 
trolled to limit time 


prevent wire ey 


rporating a 


Dili 
pin, 
currents can on 
duration of arc out 


ges, tion, and produc« 


stable buzzing-type of ar Arc, operating 
"4 to 19 y 
Thi 


old puddl that pinpoint 


in range of 30 to 125 amp 
hort-circuits dozens of times per sec 
produces small 
arc heat and enables welding of thin mat 
There is little o1 tweld 


Used primarily with 0.030-i ia Wit 


} 
Tals no pe lean 


ing 
iti dia hard Vil vorks wel 
f thicknc 


mixture 


ilthough (| 02 
very low 


n materials in end 


range Approved = shielding-gas 


manual and mechanized equipment devel 
feed 
we lding torch from stock 


small-diameter and 


Adaptabl to 
msumable-electrod 
Co, Div of 
Union Carbide Corp, 420 Lexington Av« 
New York 17 
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ped to wires 
to existing imert-gas, 


welding equipment. Linde 


Polyethylene molding 
material .. . 

first of a series to 
said to 


ture ft 


be based on copolymer 
provide outstanding low-tempera 
flex lif 


than existing polyethylen 


ighnes hve times long 


injechion-mold 


ng materials of similar pla tic flow 


tress £ resistance 
irface gios high rigidit 
ing latitude ( 


' ' 
now available. Pn 


und broad m 
mimercial GQuantit i 
ed at 35¢ per lb. Union 
Carbide Plastics Co, Div of Union Carbide 
Corp, 30 E 42nd St, New York 17 


Circle 304, Reader Service Card 


bodies 

onal on 3 and 4-wa 
vcs ort $i from 4 through 
NPT and ea through valve 

d to equa nominal pipe size Suital 

for 2 o 60-] r actuation or 154 
istrument pres valves will hand] 
termittent actuati 
Valve bodies al 


hardchrome 


pressures up t 
Navy M bi 
plate d_ stainless t 
start at $6.25. Delivery 
vk of Valvair Corp, 454 Morgan 
Ave, Akron 11 
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Digital interval timer . . . 
is transistor equipped Provides a 
ount + 0.05% and servic 


U hr Me 


indicated time 


sures time interval 

of 9.9 

} 3 dc ides miillise 
ignals (contact closur 

re ipplied to 
indicate 


l'emperature 


separate 
vhich signal started 
ited 10 KC 
illator provide 
yuency that i gated to 
Include pluggable de 


inputs 


Com pe TiSé 


ontrolled o 


ards mounted hinged 
olid-state devices are used 
ept in reg ulated power! sup 
ghs less than I 


Portable unit wei 
ind occupies 160 cu in. Erie-Pacific Div, 
Erie Resistor Corp, 12932 S Weber Way 
Hawthorne, Calif. 
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Stainless honeycomb . . . 
lower-cost welded cor 
uitable for high-temperature 


requirement ofter 


1 said to be i 
material 
increased resiliency 
during han 


greater resistan to damage 


dling and layup operations. Available in 

und 4-in. cell sizes in 0.001, 
in. gage Hexcell Products Inc, 
Fourth St, Berkeley 10, Calif 
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0.0015 and 


Microminiature diode . . . 


contained in paper-thin § cerami 


mind 0.016 in. thick 
ronic circuit Also 
Ice Gold-bonded g 
ers peak invers 
yutput of 7 
0 milliamp at 1 v m 
nt at 


nilliamp; 
room temperature 
iamp at 10 v and 50 micror 
max reverse current at 
omilliamp at 10 and 
Semiconducte 
fit into a cu in. and 
VvCre developed for Sigi 
module program See PI 
p 19 Diodes are n 
wailable in about 12 different 
iinations. Semi-Conductor Div, 
eral Instrument Corp, 65 Gouverneur St, 
Newark, NJ. 
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mp at 5U y 


Gen 


Subminiature thermal relay . . . 
with firing of 0.2 amp can be 


used as low sensing 


sensitivity 
urrent device or as 


overload protector Hermetically sealed 


by bonding of metal headers to liigh 
sho k-r¢ 


I'ransparent glass cas 


thermal istant glass housing 
visual in 


Meets 


specications Op I 


pe rmiuts 


pection of all working parts 
pertinent military 


' 
ites under vibration of 


l 


20 to 2000 cps at 
k rating of 50 g. ‘Tempera 
extends from 10 to 400 | 
SPST, normally open 
of 1 amp. Will 
urrent 0.120 

rrent of 0.180 mp min 

is 15 ohm, + 15‘ Net 
14806 Oxnard St, 


r with show 
rang 
with cor 

handle on 


amp max 


works I ctronic Corp, 
Van Nuvs, Calif. 
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Magnetic device . . . 
for hydraulic reservoirs remove r 
irticles im accordance with nev 
tandards. Furnished with 
in length needed to fit 
Will fit through 
flange and can be attached to stand 
fastened to 
than 
le in 8 standard size 
1 0-gal 
gal. reservoil 
Alnico \ 
that increase magnet 
about 15 sq in. Kebby 
Custer Ave, Rockford, IIl. 
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upport roc 
particular 


opening of <-in 


plug. Can also be 


inv opening larger 


unit for 


reservoirs 


magnets a 


r ‘ 
ifca ( 


729 
+20 


Solid- state relay . 
I ts electrical eq 


oaxial cables and 


lip! nent mcon di 
imilar units fron 
generated from 


Though it mav 


and peak transient 

or local causes 

be connected across an $00-v source n 
to be 4.] 


it draws nothing 


tinuously, leakage is reported 
microamp ind at 
Should surge 
dead short 
Miniature 


up to 1200 v 


ippear, resistance drops 
that is 


available in 


into resistor 
all voltage 
Dimensions are # in 
flexible 


shunted 
unit 1s 
dia x 


} in. long, excluding lead. May 


used as an inverter in suitable circuit, 
if cooled in proportion to load involved 
or to open a circuit up to 33,000 v by 
a critical value 
Sample at $16 eacl 
Clark Electronic Laboratories, Research 
Products Div, Box 165, Palm Springs, 


Calif. 


reduction in voltage below 


units are available 
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instant-release latch hinge... 
mposed of housing and pin, with 
Adaptable to 


pment, releas 


tured spring 
nets, ground eq 
1 panels, inspection units and 
Anv hinged part can be tak 
b h. Strong 
sy release and a 
pring locks part to po 
1S¢ in nit diatels iailable in 
ral standard assemblies. Burklyn Co, 
3429 Glendale Blvd, Los Angeles 39. 
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Flexible lightweight tubing Kae 
pneumatic and hydra t is mad 
natural-color poly = formulation 


1 
n two basi types for low-pressut 


ations to 15 psi and for medium 


25 psi Both ar 
and @ in. OD 
with intended 

ther factors. Operates at 
150 F max. Now in 
iction for short-term deliv 
standard 500-ft coils in 
heat-sealed polyethylene bag Said te 
be lower in cost than conventional tub 
" Synflex Products Div, Samuel Moore 

& Co, Mantua, Ohio. 
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Low- voltage panel lights . 


low-current applications 


Wall thickn val 
OD and 


pped in 


a wide range of visi 
344, 10-v, 
flip-flop 


Base holds 


15 milliamp bulbs, inclu 
and transistor-equipped cit 
that 
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ANSCO CADET 


— et Se 


nave ASD — 


Molder: Boonton M 


New Jersey 


gets precision fit from 13 molded DYLENE* plastic parts 


A low-cost camera built to last! By using DyYLENE poly- 
styrene, Ansco produces smart, yet economical plastic 
cameras. Each camera is assembled quickly and efficiently, 
because these DyLene plastic parts are consistent in size 
and shape. In short: each part fits letter-perfect every time. 

DYLENE is a designer's plastic You can choose from 
over 15 formulations, a DyLENE polystyrene which offers 
you the best balance of these outstanding properties: fast 
moldability, high heat and shock resistance, a smooth, 
glossy finish, a wide range of color possibilities—and 


photographically opaque 


Koppers has a competent, well-trained plastics enginec 
ing staff. These men are available for discussions about 
your future production plans. If you are considering a new 
product or redesigning an old one, they will help you 
choose the DyLeNne formulation best suited for your opera 
tion. Call your Koppers representative, he will give you 
the information you need 

Remember, whatever your design problem, be sure to 
consider DyLENE polystyrene. For more information, write 
to Koppers Company, Inc., Plastics Division, Dept. PE-69, 


Pittsburgh 19, Pennsylvania. 


Offices in Principal Cities In Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 


KOPPERS PLASTICS 


DYLENE® expandable polystyrene, SUPER DYLAN® polyethylene and DYLAN® polyethylene 


are other fine plastics produced by Koppers Compar Ine 
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Machine tool buliders know... 


No matter what 
size... 


Yes, there is a Ruthman Gusher 
Coolant Pump that will exactly 
fit your coolant pump require- 
ments from the P-3 Series (Baby 
Gusher) with 1/10 H.P. to the 
largest 74% H.P. Series. Gusher 
Pumps are available in Immersed, 
Pipe Connected, Flange Mounted 
and Tank Units. 


Model 9050 
y% HP. 


with a 
RUTHMAN 


GUSHER 


COOLANT PUMP 


Follow the leading machine tool 
builders and specify Ruthman 
Gusher Coolant Pumps on your 
metal cutting machinery. 


Write for our complete catalog today. 


%6 


1818 Reading Road, Cincinnati, Ohio 
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Model 6-P3 
1/10 HP 


You get better 
results... 


You can be sure that Gusher 
Coolant Pumps will give you year 
after year of highly satisfactory 
service. Their simple, compact 
design reduces maintenance to a 
minimum and the electronically 
balanced rotating assembly in- 
creases bearing life, cuts vibra- 
tion and wear. 


Model 6-P3 Pump in 
Tank No. 1-4800 
equipped with 
Casters for complete 
portability 


MACHINERY CO. 





* COOLANT PUMPS 
* CIRCULATORS * AGITATORS 
* MOLTEN METAL PUMPS 


New Parts and Materials continued 


front of panel. No lens or other part i 
in front of bulb to reduce illumination 
Nylon rim, available in five standard 
colors, provides color identification and 
insulation of receptacle. May be mounted 
Both flange and screw body 
models are offered. Sloan Co, 4029 Bur 
bank Blvd, Burbank, Calif. 
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in any plane 


Dihedral coupling 
will give up to 5° misalignment per set 
of gear teeth in applications where shaft 
misalignment is too great to be handled 
by standard gear couplings. The close fit 
on machined surfaces of rigid hubs per 
mits gear teeth to be used for driving 
only. All parts are alloy steel. Coupling 
ire provided with floating shafts to cu 
Machined — fron 


steel and have nylon plug inserts 


tomer specifications 
forged 
in each end. Plugs limit axial float and 
prevent wear to lathe centers of roll 
shafts. Available in shaft sizes from 14 to 
44 in., with ratings of 34 to 210 hp per 
100 rpm, respectively. John Waldron 
Corp, Sub of Midland-Ross Corp, PO 
Box 791, New Brunswick, NJ. 


Circle 314, Reader Service Card 
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ti 


Miniature lubricating unit . . . 
pre-measures and injects fluid lubricants t: 
millionths of an oz in automatic cycles as 


often as every minute in machinery ap 
Automatically controlled, ait 
operated pump supplies lubricant to small 
injectors with micrometer adjustment at 
predetermined rate in quantities of 200 
millionths of an oz minimum. System is 

(Continued on page 100) 
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Good. Yooke court | 


».. and you can count on improved 


product appearance with 





UP ay 


Plug 


production holes 


Ventilation 
plugs 


Fe 


Cover 
access holes 


SF 


—_S 


” ? 
Ire ) 
— 


Silent 
drawer glides 


Write for free catalog 
45 etandard sizes 
listed .. . tells how easily 
you can “snap in" Plasti- 
Plugs by Fastex. 


PRODUCT ENGINEERING - JUNE 22, 1959 














Metal kitchen cabinets with unsightly production holes 
showing? Not if Fastex Plasti-Plugs (one piece, self- 
retaining hole plugs) are used! Snapping-in with a light 
touch of the finger, Plasti-Plugs are available in 45 stand- 
ard sizes, in colors to match every product. Low in cost to 
buy and apply, Plasti-Plugs do double duty too—can be 
used for dust protection, friction glides and as replaceable 
plugs. Special moisture-sealing plugs may also be had. 
Made of polystyrene, nylon or vinyl, they’re non-corrosive, 
always good-looking. 


FASTEX | 


195 Algonquin Road, Des Plaines, Iilinois 
In Canada: Canada Il! s Tools Limited, Toronto, Ontario 


Trade Mark 


FASTEX 
DIVISIONS OF ILLINOIS TOOL WORKS 





SHAKEPROOF 
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Why it pays 


to look at the end 
in the 


beginning 


In this pick-arm spring for a textile machine, nat Here are a few examples of why it pays to call on the 
ural frequency vibration plus rigid end restraint springmaker early in your design problems. End 
iused early failure. By redesigning spring and add hook failure of extension springs is a common occu! 
Check your 
ind cost reduced as well specifications for performance and production econ 
). Fatigue failure caused by bending stresses occurs — ne Se ee 
j ; ; , , for bulletin ‘“‘How to Solve Your Spring Design 
where end hooks join working coils. In this method of ie , 

Problems 


ing swivel hook to end assembly, failure was avoided rence that experience can help avoid 


reducing the combined stress, two coils at each end are 


wound with a reduced diameter 


3. Another method for reducing stress contentration 
where end hooks join coils 1s to thread a flat stamping 


into end coils 


Associated Spring Corporation General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y Raymond Manufacturing Division, Corry, Penna Seaboard Pacific Division, Gardena, Calif 


B-G-R Division, Plymouth and Ann Arbor, Mich Ohio Division, Dayton, Ohio Cleveland Sales Office, Cleveland, Ohio 


F. N. Manross and Sons Division, Bristol, Conn Dunbar Brothers Division, Bristol, Conn 
San Francisco Sales Office, Saratoga, Calif Wallace Barnes Stee! Division, Bristol, Conn. 


Gibson Division, Chicago 14, Ill 
Milwaukee Division, Milwaukee, Wis 
Canadian Subsidiary: Wallace Barnes Co., Ltd., Hamilton, Ont. and Montreal, Que. Puerto Rican Subsidiary: Associated Spring of Puerto Rico, inc., Carolina, P.R 
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FALK All-Motor Motoreducers driving pipe conveyors in seamless tube mill, 


Corporation 


You get theseextras”when you buy FALK all-steel Motoreducers 


5. 


Freedom from damaged housings. The exclusive FALK all-stee! construction 
gives full protection from cracked housings or torn-off feet...plus twice the ability 
of cast iron to maintain vital alignment. 


12-15% reserve load-carrying capacity in the gears, by AGMA stand- 
ards. The extra-depth, high pressure angle helical gears are another FALK exclusive 
...they assure better operation and longer gear life. 


Highest known gear efficiency—98'2% per gear train under full load! 
This means maximum productive work for your power dollar. 


Longer service life...advanced FALK design makes it possible to machine both 
bores for each shaft assembly at one time, thus eliminating possible accumulation 
of tolerances that occurs when individually machined parts are assembled. The re- 
sult—better alignment of revolving elements that permits units to transmit rated 
capacity longer. 


Standard units to fit your needs. Integral and All-Motor® Motoreducers are 
available in horizontal, vertical and right angle types...a type for every use. 


Units are available up to 75 hp; output speeds from 780 rpm down to 1.2 rpm. Prompt 
delivery from factory, warehouse or distributor stocks. 
Ask your FALK Representative or Authorized FALK Dis- 


tributor for Bulletin 3100. 


THE FALK CORPORATION, MILWAUKEE 1, WIS. 


FALK 


MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 


Representatives and Distributors in most principal cities 


...@ good name 
in industry 


THE FALK ALL-moTOR® 
MOTOREDUCER 
the original All-Motor unit 
(Shown) Horizontal concentri 
model. Also available in right 
angle and vertical types 


THE ALL-STEEL FALK" 
SHAFT MOUNTED DRIVE 
Proved best for the countless 
industrial applications where a 
reducing unit mounting directly 
on shaft of the driven machine is 
indicated 
Units from 1/2 to 50 hp. Ratios 
—4:], 14:1 or 24:1. Torque 
capacity up to 41,000 Ib-in (in 
standard units). Prompt ship 
ment from stock. For details, 
ask for Bulletin 7700 





New Parts and Materials continued 


said to maintain constant, uniform oil 
film on all bearing surfaces with no over 
flow and no dripping. Lincoln Engineer 
ing Co, Industrial Div, 4010 Goodfellow 
Blvd, St Louis 20. 
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Impulse footswitch 
about the size of a cigaret pack p 
only when depressed. Does not actu 
on return = stroke Steel housing ha 
sponge rubber base pad. SPDT model i 
rated 20 amp, 125/250 v a DPD] 
model will be available, rated at | mp 
125 v ac. For such applications as actua 
tion of solenoids and other snap-action 
momentary actuations. Linemaster Switch 
Corp, Woodstock, Conn. 
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NEG ATOR’ MOTORS FROM STOCK 4) i 


for Experimental Designers i 3 





As a time-and-cost saving shortcut for design engineers who need a means for 
applying constant tension forces through long deflections, Hunter now offers 
six stocked models of constant-torque NEG’ATOR Spring Motors 

Originally developed for use as “idea tools’’ for experimental design, stan- 
dard NEG'ATOR Motors have found wide application as product components. 
For this reason, models carried in stock have been expanded to provide cable- 
tension ranges from 0.375 lb. through 5.0 lbs., as indicated by the table below 


Pilot-operated valves... 


for air, gas, vacuum and liquid flow 
Orders for stock motors will be shipped immediately. Prices are shown in 1 S 3 
. . ible for pressures to 125 p 
the table . I 
diaphragms cycle from full-op 
. ‘ —_ ———— . 
Spri a il shutoff at up to 30,( 
Medel + ot Cable Ne | Cable | Endurance ~~ “ “eter 
” Tension * Length | (Min. No. | Price 5 —S oe Cee 
No in Revolutions | . 
th.-in.| ” Lbs. in In. Cycles) 


Pilot 


P7172 1 0.375 | 36 3,000 |$5.00 | = 
T T : = = = T +" rate from 
\2025-1| .78 | 1.0 ; ; Al 


limunat 





A2025-2| 1.56 2.0 ' ind metal-to-metal 

] T 30 q T 72 Ty Fo r 701 dec ’ “aN 
| A2025-3) 2.33 = 3.0 . ” 3 ‘| 4500 | aa my h ; = Pn orts are full-rated « apacity 

) Ou i aa ‘ 
| A2025-4 | 3.12 | 4.0 . . ’ a. ne ——— Springs are being ap- in 2 and 3-way sizes of %, 
A2025-5 | 3.90 t 5.0 Es J Bf 7 plied ask jor Issue ind 4 Vay 5 port i In mode | 
: - eee 12 of the NEG'ATOR icting cvlinder ontrol Pilot line 

P7172 MATERIALS: NEG’ATOR Springs—stainless steel; SKETCHBOOK : 


. , . . nector re all 4 in. NPI Bod 
Drums—Nylon; Bases—aluminum; Cable—N ylon ' , 


; . machined solid steel, cadmium-plated h 
MATERIALS, OTHER MODELS: NEG’ATOR Springs—stainless 
steel; Drums—Nylon; Bases—Black Plastic; Cable 
stainless steel, preformed 


tensile iron or cast bra normally oj 

or closed ilves operate in temperat 

} , of —65 to 225 F. Humphrey Products, 
"rrices shou : f , of 7 . rings ° . . . . 

i he n a 7  saaealie pope he An _ he von sactegaes oad 7 Div of General Gas Light Co, 202-X2 
uher applications ‘ N Park St, Kalamazoo, Mich. 
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THE HUNTER 





Shaft-mounted reducers .. . 


’ . vith sing , reduction gearing have capa 
neg Ph tela ies of 1 to 40 hp. Output speeds ran 


rotelal hf tabenielaet met *lalale| rom YI o 420 rpm Double-reducti 
\its are rated 1 to 30 hp, with output 
eds 10 to 160 rpm, and use standar 


HUNTER SPRING COMPANY V-belts and pulleys. Equipped with torq: 
arm for infinite belt adjustment Un 
be operated over wide speed rang 


5 Spring Avenue, Lansdale, Pennsylvania sing variable pitch pulley or by changing 


SPRINGS: STAMPINGS: QUALITY CONTROL EQUIPMENT (Continued on page 104) 


A Division of American Machine and Metals, Inc. 
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just plug into 
standard AC /ines 
and dial the speed 
you want! 


me 


U.S. VARIDRIVE Motors 


...one unit...infinite speeds! 


So simple to get any speed you want, directly 


from standard AC power lines—with U.S 
VaripRIvVE Motors! One compact, self-con- 
tained unit does it. With U.S. Vaniprive, 
you don’t have to buy a DC converter, DC 


generators, complicated and delicate elec- 


tronic circuits. Just plug in this one simple 


unit— dependable, easy for your regular per- 


sonnel to maintain. You merely dial, and get 
smooth, stepless speed changes immediately! 
Thus you set speeds tor maximum produc- 
tion as needs vary...increase machine effici- 


ency...output...product quality! Decrease 


and materials 


5 H.P 


rejects 
Available in Ratincs: “% to 
U.S. Varniprive Motor: 


costs manpower 
waste! 


Specify 


U.S. ELECTRICAL MOTORS INC. 


U.S. MAJOR MOTOR LINES INCLUDE 
4. Vertical S 1 & Holloshaft, 2. Varidrive, 3 


d, 5. Syncrogear. Also, many other 


54. CALIFORNIA 
CONNECTICUT 


S ANGELES 
OR MILFORD 


BOX 2056. i< 


FREE COLOR BROCHURE 
.. Send for U.S. Varidrive 


Bulletin No. 1797 





3-minute “‘post-grad course’ 
IN TORQUE TRANSMISSION 


tu 


Mathematics and geometry prove this design joint 
continually changes shaft output velocity. During 
ach revolution there are two high points, and two 
ORDINARY CARDAN UNIVERSAL JOINT low points of speed and torque variation. This fluc- 
tuating torque action causes vibration and wear 
throughout entire driving mechanism. 





This RZEPPA design joint continually transmits 100% 
smooth torque at all joint working angles. Such 

CONSTANT VELOCITY JOINT smooth torque action results from the drive balls 
applying force in a plane that bisects both input 
and output shaft axes. 


Do you have a torque transmission prob- cations on air and space craft, vehicles and 
lem that requires any one or a combination — . industrial machinery. 
of these design improvements: WRITE FOR LATEST LITERATURE or send your 
dimensional sketch along with peak horse- 
power, R.P.M. and operating angles. With- 
Reduced bearing wear Greater angles out obligation, our engineers will assist you. 
Address: THE GEAR GRINDING MACHINE CO., 
Dept. PJ-659, 3901 Christopher Street, 
Detroit 11, Michigan. 
And, if your application warrants placing PRONOUNCED: “'SHEPPA™’) 


the solution and ultimate cost-savings above 
ordinary, lower priced joint designs .. . 
RZEPPA can help you. 

RZEPPA Constant Velocity Joints are avail- 


able for light, medium and heavy duty appli- CONSTANT VELOCITY UNIVERSAL JOINTS 


Less vibration Higher speeds 


Longer shaft life More capacity 


Genuine RZEPPA Joints are made exclusively by THE GEAR GRINDING MACHINE CO, 
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CHART NO- sot 
ease, tf 
a) 


eee ema 
a\s\>= 
> \pipieic set 


rt) tte 


: SELECTION CHAR’ 


guasentts 


— 


AMERICAN LAVA correo 


= sussioraReY orf minnwesore minins ano manu 


WEW 


PROPERTY CHART OF 


Wushdas 


TECHNICAL CERAMICS 


WHAT ALSIMAG IS 


The AlSiMag trade mark includes the widest 
variety of technical ceramics available from 
any single source .- - backed by the most 
inclusive custom manufacturing facilities 'n 
the industry. Now well into its second half WHERE ALSIMAG IS USED 
century of leadership in technical ceramics, 


AlSiMag ceran ics are unexc e n tron n 2 
e ell 
: | , d ! elec onic a d elec 


trica i 

| ny mn applications because of their superior dielectric 
" w . . 

seam vrint, when you properties, especially at elevated temperatures 


WHAT THE CHART TELLS sea te 
i : ; . Y ose compositions from this chart wh:-h ha 
The chart gives principal physical and elec various combinations of these characteristics P = 
i ! ary « 
trical characteristics of the mos! frequently nently rigid. Chemically inert. Withstand high Pista 
i am - 
used AlSiMag compositions. lf your work in- tures. Hard (up to 9 on Mohs’ scale) pera 
cludes design, production OF purchasing you resistant. Non-magnetic. Will 
will find this chart valuable. !t !s completely 
factual and is of convenient file size. 


ave a i 
I v rY n m ar ’ m t 
y ecn ical a d che ical applica ions 


and abrasion 


not rust, oxidize 
P or cor- 
rode. Do not deteriorate with time : 


Metal-cerami« 
binations can be accomplished ‘ab 


Materials are | 
er re available 
we e pansion coefficients varying over a wide range 
cist : “ 
on tolerances can be maintained. The chart, sent 








on re ; 
quest, gives details, saves you valuable time 


CHATTANOOGA 5. TENN 


GCORPORATION 


For servi 

ce, contact Americ 

an Lava represent 

" t 

telephone directory): Boston: f p atives in Offices of Minnesota Mining & Manufact Cc 

a " 4 ve Ww ; My utrac mn 

New York: Ridgefie N “ " P . ° uring Co. in these cities (see your local 
- > ‘ bd 

All other export: Minnesota M . + a 7 





Need an 
original 


equipment 


e VACUUM 


Basic 1550 


@ 1 550-viea 
SEE HOW 


CUTS YOUR COSTS 


These pictures demonstrate how your product 
and cost budget—may benefit when you 
select Gast rotary Vacuum Pumps for original 
equipment 
Above (1) is a basic Model 1550 less acces- 
sories (one of 13 sizes). For current, active 
customers, Gast builds this model in dozens 
of variations. Each one meets specific needs 
for vacuum, pressure, lubrication, drive 
method and type of service 


For example, (2) is equipped with wick oiler, 


and intake and outlet filters for both vacuum 
and pressure used on paper feeding applica- 
tions. (3) includes fan-pulley, belt, motor 
and base as sold for intermittent operation 
on vacuum-back cameras, vacuum chucks and 
plastic sheet forming units. (4) has new, 
large constant-level oiler for rigorous indus- 
trial duty. (5) mever needs oil—has carbon 
vanes for oil-free air. (6) is a 15§0 Model Air 
Compressor with air intake filter 

As you see, each original equipment buyer 
gets a job engineered pump. In the same way, 
YOu CaN Save Money, because Gas ingenuity and 
tooling and manufacturing efficiency—permit pre- 


cision quality at production prices. 


WRITE FOR FULL DETAILS—REQUEST CATALOG 


GAST MANUFACTURING CORP., P.0. Box 117-V 


1550-V4D-G34 


@ 1550-va8 


— 
1550-V105 i) 


— 


1550-P41A 
Air Compressor 


Benton Harbor, Michigan 


SEE CATALOG IN SWEET’S PRODUCT DESIGN FILE OR FLUID POWER DIRECTORY 


@ AIR MOTORS TO 7 H.-P. 
@ COMPRESSORS TO 30 P.S.!. 
@ VACUUM PUMPS TO 28 IN. 


“Air may be your answer!" 
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New Parts and Materials continued 


ive combination Optional 
backstop prevents revert rotat 

ducers are equipped with high hardness d 
sign gearing. Lima Electric Motor Co Inc 
Dept 145, Lima, Ohio. 


Circle 318, Reader Service Cord 


Standard cam designs. . . 

for plate and face cams are said to redu 

production costs. Standard cam blanks and 
preselected strokes, timings and followers 
are used. Plate cams have strokes from 
3 to 3 in. and are for use with needle 
bearing followers of varying diameters 
Timings are of 60, 90 or 120° with tw 

dwells. Acceleration characteristic may bi 
modified trapezoid or modified sine. No 
tooling charge is made for masters from 
which cams are traced. Blanks are high 
strength alloy steel prehardened to Rc-30 
and machined with light finish cuts. Ti 
simplify selection, graphs are provided t 
show relationship between stroke, move 


} 


ment and size of blank. Company als 


prepares calculating tables and drawings 
for special cams. Ferguson Machine Corp 
of Indiana, 7818 Maplewood Industrial 
Ct, St Louis 17. 

Circle 319, Reader Service Card 


Close-coupled pump-motor . . . 
combination measures 5 x 9¢ in. and in 
corporates totally enclosed motor with rat 
ing of ry to é hp and internal gear pump 

(Continued on page 108) 
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Cage Type 





NEEDLE BEARINGS 


selected for Center Main Bearing in Crankshafts of 
WORTHINGTON HORIZONTAL QUINTUPLEX PLUNGER PUMPS 








2zz77 AIT IT 


and 














W ith the Orange cage design, precision needle rollers 
are positively and permanently aligned along the entire 
length of the roller periphery. The rollers resist skewing, 
even under conditions of overhung mountings—shaft 
deflection—misaligned housings—vertical mountings— 
uneven loading. 


As a result, Orange Cage Type Needle Bearings are 
extremely quiet and even-running, with low internal 


friction. You can design to gain the high load-small 
space advantages of needle bearings in a broader range 
of application. 


Orange Cage Type Needle Bearings are available in all 
standard sizes from '4" to 9'4” shaft diameters. Sealed 
types in 24 sizes from '%” to 2”; also separate cage-and- 
roller assemblies (without races) to meet extreme space 
restrictions. 


Write for new 48-page Engineering Reference Manval giving specifications on all Orange Cage Type and other Orange Roller Bearings 


ev. 7 -N, fed = 


ROLLER BEARINGS 


ORANGE ROLLER BEARING CO., Inc. 
551 Main Street, Orange, N. J. 
Needle Bearings — Staggered Roller Bearings 


Journal Roller Bearings — Thrust Roller Bearings 
Cam Followers 
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ideas on “Customeered ” 


RUBBER PARTS 


... their design and application for improved product performance No 1 


“Customeered” 
components 
basic to industry 





New ORCO continuous process now custom molds 
precision rubber parts in volume —at less cost! 





Precise tolerances within +0.003 in, 
are now possible in large volume 
production of custom-molded rubber 
component parts. Ohio Rubber’s new 
high-speed, continuous molding process 
produces such parts at rates of up to 
200,000 pieces per day. 


Greater precision, which results in 
important savings on finishing costs, is 
assured through use of single-cavity, 
self-registering molds. They permit 
accurate, uniform application of pres- 
sure to minimize flash—maintain con- 
sistent tolerances for all dimensions. 
Uniform material thickness is equally 
assured by a plasticizing mill, which as 
an integrated part of the process directs 
uniform charges to each mold. 


Direct feeding, from the mill to the 
mold wheel, eliminates the conventional 
intermediate extrusion step and further 














High-precision is indicated in the close toler- 
ances of this quadruple-landed seal for auto 
shock absorbers— more economically produced 
in volume through Ohio Rubber’s new high- 
speed, continuous molding process. 


THE 


Wide range of parts being more economically produced through Ohio Rubber’s new molding process 
include (top, left to right): valve stem deflector, condenser seal, (bottom) seal piston rod packing, 
universal joint seal, and oil seal. These, like all the many other small, precision parts already produced 


or being produced, vary in dimensions up to 112" 


in diameter and 1” in thickness. 





insures part uniformity and quality 
consistent with specifications. The con- 
tinuous process permits precise control 
of time and temperature for each part. 


Large volume production results in 
substantial cost savings for small, 
precision parts requiring tolerances 
obtainable by other precision molding 
processes. For parts formed by less 
precise, conventional methods, per- 
formance can be improved through 
greater accuracy—and without prohibi- 
tive increase in cost. 

Quantity requirements involving 
500,000 or more parts annually are 


recommended for most advantageous 
use of the new process. Since two simi- 
lar parts of different size can be pro- 
duced simultaneously by alternating 
the molds on the molding wheel, lower 
production runs which might not be 
economical can be combined with a 
separate order. 


Complete information on this revo- 
lutionary new process is available in 
bulletin form. Send for your free copy 
today. At the same time, be sure to 
inquire about Ohio Rubber’s complete 
component “Customeering” service — 
molding, extruding, and bonding-to- 


metal. Just mention ORCO Bulletin 715. 
§DE1 


Quio Russer ComPany 





A DIviston OF 


WiLLouGcuey, QOuio 


THE EAGLE 
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Your specifications 
...a part of 


Pourdraulic CUNDERS 


Y Greater Factor of Safety 
Y Better Sealing 


DOUBLE SEAL 
CAST IRON - 
PISTON HARD CHROME PRESSURE 
PRECI 
mes estan % RINGS PLATED RODS OF TIGHTENING 
PORTS ; HIGH STRENGTH STEEL TUBE SEALS STRONG ALLOY STEEL 
STEEL TUBE TIE RODS WITH 


ROLLED THREADS 
= — 
aaa? LUBRICATED 


~ i BEARING 


“a 


Sista meme 


eel 111111111 ened 


FAST CHANGE 


= , CARTRIDGE GLAND 
— wy J 





LOW FRICTION PRECISION ONE PIECE 
BALL CHECK NODULAR CUSHIONS CUSHION NEEDLE STEEL HEADS 
INTERCHANGEABLE IRON PISTON INTERCHANGEABLE WITH WELDED 
WITH CUSHION NEEDLE WITH BALL CHECK MOUNTINGS 


HANNA Powrdraulic Hydraulic Cylinders meet J.1I.C should need replacement. You may also choose the optional 
recommendations and have industry standard mounting piston with “U” type synthetic packings 


imensions—2000 psi and 3000 psi non-shock. 114” | 
a 000 psi and 3000 psi non-shock. 12" through ~— pass CHANGE CARTRIDGE GLAND equipped with a leak 


proof, low friction rod seal forms a tight seal from zero to 

EXCLUSIVE PRESSURE TIGHTENING TUBE SEALS, located on maximum pressure. Built in rod wiper removes dirt and 
the outside diameter of the cylinder tube, form a positive particles from piston rod as the rod moves “in” and serves 
seal at all pressures from zero to maximum. Minute expan- as another hydraulic seal to wipe the rod dry on the “out” 
sion of the tube due to pressure, squeezes the “O” ring stroke. You can select either the standard gland or the 
making the seal even tighter. The “O”’ ring is fully confined optional, multiple lip, spring loaded seal. The optional 
between the head and the tube and will not extrude athigh gland is interchangeable and is available with synthetic 
pressures. Unlike other cylinders that seal at the tube ends rubber or Teflon* Vee packing 
or inside diameter, the Hanna Powrdraulic Cylinder with 

. . aia. aoe ai . ONE PIECE STEEL HEADS WITH WELDED MOUNTINGS are 
pressure tightening O.D. seals will remain tight at all . 
pressures. much stronger than conventional bolted construction 
and assure squareness of mountings. All mountings are 
designed to carry maximum cylinder loads with a generous 
safety margin. 


DOUBLE SEAL PISTON RINGS give you twice the sealing 
power of conventional piston rings. These bi-directional, 
cast iron rings, consisting of a ring within a ring, seal both 
the “in” stroke and the “out” stroke of the cylinder. The Write for Catalog 900 and the name of your nearest representative. 
piston with double seal rings is packed for life and never 


*DuPont's registered trodemark 


Hanna Engineering Works 
HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES 


1763 Elston Avenue Chicago 22, tilinols 





TEFLON, 
KEL-F 
MOLDED 
PARTS 
COME 
IN 


fl 


PRIC 


One is the cost of a perfect 
piece. The other is the cost 
of an acceptable piece. 

Garlock’s 
The 


Company, will 


Division, 
Gasket 
both 


Plastics 

United States 
quote 
ways. If you require perfec- 
tion in every sense, then 
U.S.G. will furnish it. If “‘lee- 
ways” in tolerance or mold 
finish, for instance, are per- 
U.S.G. can 
possibly suggest ways to save 


20-25°;. of the total cost of a 


missible, then 


molded piece. 


Guarantee yourself the right 
price and right quality every 
time. No matter how intricate 
the shape, how thin the wall 
close the 


sections, or how 


tolerances, ask your local 
Garlock representative to 
quote on your molded Teflon 
or Kel-F parts. Call him, or 


write. 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 
For Prompt Service, contact one of our 26 sales offices 
and warehouses throughout the U.S. and Canada. 


U inited 
S\itates 
Gasket 


DuPont Trademark for TFE Fluorocarbon Resin 
{M.M, & M. Trademark 


GARLOC KEK 


CIRCLE NO. 108 READER SERVICE CARD 


| 
| 


New Parts and Materials continued 


with capacities from 4 to 3 gpm. 24 
models are available. All can be furnished 
with or without built-in relief valve. From 
stock. Tuthill Pump Co, 963 E 95th St, 
Chicago. 

Circle 320, Reader Service Card 


Hydraulic gearmotors.. . 

vith outputs to 25 hp are offered in 

17 These reversible motors, d veloped 
in England, have speed range of 300 to 


3060 rpm. Pressure balancing in simplified 


I 
design delivers over-all efficiencies up te 
80% and contributes to longer life. Cart 
ridge construction eliminates alignment 
problem Min starting torque equals 
Operat 
on fluids in viscosity range from SAE | 
to 90. Berry Hydraulics, Corinth 1, Miss. 


Circle 321, Reader Service Card 


exceeds 65% of running torque 


Draftsman’s straightedges . . . 
eliminate disadvantages of steel straight 
Machined fr 

cast acrylic sheet material with optical] 


edges on drawing board 


flat surfaces; are light to move on drawing 
board and to carry around, are fully tran 
parent, will not soil or mat 
Working edges need not be oil-stone 
fore use. Straightedges are made in 

in. thicknesses. Corners are all ro 
ind are, as are end edges, chamfer 
about 0.030 in. to reduce breakage 
for clear units range from $1.90 t 
in lengths of 18 to 42 in. in #-in 
ness; from $2.60 to $8.75 in lengths of 18 
to 46 in. in ¥-in. thickness. Prices, FOB 
Detroit. Dolgorukov Mfg Co, 407 Fisher 
Bldg, Detroit 2. 

Circle 322, Reader Service Card 


Applique material in rolls . . 
for drafting use is made of trans! 
plastic with fine grain surface that tak 
pencil, ink or printing. As material make 
ontact with drafting paper, it becom 
ompletely transparent. Adheres even after 
long storage. Precut segments of printed 
roll material are peeled off special backing 
paper. Each roll contains several hundred 
duplicate imprints. In addition to special 
imprints, a group of standard engineering 
notes and symbols are offered from stock 
Drafting material is also offered in sheet 
form with split backing paper. Transpar 
ent Products Co Inc, Aplika Dept, 324 I 
24th St, New York 10. 


Circle 323, Reader Service Card 


Multipurpose voltmeter . . . 

measures de voltage, current and resistanc« 
over a wide range. Meter measures voltag: 
between 100 microv and 1000 v with 
accuracy said to be 1% of full scale. Max 


(Continued on page 111) 
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COPPER-COATED Thomas Strip coils 


Thomas Strip Is 


For 20 
Strip steel was known at Chicago Tele 
Corp.’s Elkhart, Ind., 
plant as the metal to conquer a metal- 


years, copper-coated Thomas 


phone Supply 
working plague —scalloping during deep 
draws 

Now the precision-rolled product of 
Pittsburgh Steel Co.’s Thomas Strip 
Division claims to fame. It 


has new 


makes possible a one-piece, extruded 
and stamped mounting plate used to 
assemble and connect the variable re 
sistor to the television set chassis 
Previously, Chicago Telephone made 
the grounding plate and mounting 
bushing in two The bushing 
relatively 
mounting device, Thomas’ 
coated makes it possible to blank out 


the intricate part, punch a hole in its 


preces 


being a expensive brass 


copper 


3 


Grant Building - 





1! 


’ wide 





ire made into the intricate television control part shown in the inset 


Cost-saver at TV Parts Plant 


center and then extrude the edge of 
the hole into a load-bearing neck. All 
this is done at high production speeds 
with progressive blank and form die 
In many 
Telephone, similar severe demands are 


applications at Chicago 


imposed. Examples 


P THICKNESS TOLERANCE—As 
+ 0005". A variation of 001 


a potentiometer cover to be off 


tight as 
can cause 


005 


> UNIFORM TEMPER—Some parts are made 
Any 


hardness deviation results in trouble 


at speeds up to 400 units per minute 
wide 


some forming variations 


> SHEARABILITY— Punched and blanked 
ports hove tolerances so snug that the slight 


est burr prevents proper assembly 


> UNIFORM COPPER COATING—Copper 


Division 


Pittsburgh Steel Company 


Pittsburgh 30, Pennsylvania 


die 
base for nickel plating. When the mounting 
die 


acts as a necessary lubricant and a 


life 
Now 


die 


plate was made from plain steel 
to 62,00( 
with the more difficult mounting plate 
life 250 
grindings 

Whether 


curacy, surface, temper, aid to die life 


ranged from 40,000 


ruts 


averages 000 units between re 


you need dimensional ac 


chemistry or design and production 
advantages, you'll find them in Thoma 
Strip It is a controlled rolled 
plain or in a variety of electrolyti 
nickel, zim 
full 


widths and finishes 


steel 
coatings of copper, brass 


tin, chrome and lacquer with a 


range of tempers 
Thomas Strip also is available with an 
but 
right into its surface 


tact 


durable rolled 
For details 


Do it today 


attractive pattern 
con 


any sales office 


District Sales Offices 


Atlanta Detroit Philadelphia 


og Houston Pittsburgh 


Cleveland Los Angeles Tulsa 


Daytor New York W orren, Ohio 








Chicago Molded parts improve 


performance, cut costs 3 ways 


These molded nylon parts compose a unique Venturi valve unit used to 
regenerate the mineral bed of the Culligan Automatic Water Softener. Pre- 
vious valve bodies were brass. By switching to injection molded thermo- 
plastics, performance and durability were improved . . . material cost cut, 
machining and finishing eliminated. To function properly, exacting toler- 
ances were vital. And the valve’s 34" diameter outlet had to be formed without 
parting lines—inside and out. Any irregularity would harm the Venturi sys- 
tem vacuum. We had the answer, and production capacity to mass produce 
the parts as specified. Your job may be smaller or very large . . . may require a 
different plastic . . . compression or transfer molding. Our forty years of 
custom molding know-how and a complete range of press facilities can come 
up with your right answer—can recommend the material and method of 
utmost value to you. Call or write . . . no obligation. 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1024 North Kolmar Avenue, Chicago 51, Illinois 
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New Parts and Materials continued 


full-scale sensitivity is 1 milliv. Measures 
current from 0.1 microamp to | amp with 
reported accuracy of 2% of full scale. Max 
full-scale sensitivity is 1 microamp. As 
ohmmeter, it measures resistance of 0.02 
ohm to 5000 megohm on wire sections of 
6 in. min. Instrument controls consist 
of a function selector, a 13-position range 
switch and a lever-type polarity switch 
Voltmeter circuit employs photo-chopper 
in place of mechanical vibrator. Input is 
floating, with resistance increasing from 
10 megohin on the 1-milliv range to 200 
megohm on ranges above 100 milliv. Cur 
rent and voltage ranges have 10-db s« 
quence. Priced at $350. Hewlett-Packard 
Co, 275 Page Mill Rd, Palo Alto, Calif. 

Circle 324, Reader Service Card 


Sensitive, portable balancer... 


for in-place balancing and vibration an 


alysis of all types of assembled machinery, 
is adjustable from below 10 millionths of 
an in. to over ro to $-in. amplitude of 
vibration In operation, pickup converts 
amplitude of vibrations electromagnetically 
into electrical impulses that are amplified 
in electronic unit, which triggers strobe 
light to freeze image of rotating part and 
pinpoint trouble source Angle of un- 
balance is indicated through stroboscope 
and amount of vibration appears on direct 
reading meter Resonance pickup auto 
matically filters out extraneous vibrations 
and can be placed on machine part. Probe 
is attached to pickup unit and held against 
part Unit operates on 115-v, 60-cps, 
single-phase current Lists at $1195 
Stewart-Warner Corp, 1826 Diversey 
Pkwy, Chicago 14. 

Circle 325, Reader Service Card 
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NEW! 2-WAY 


control verwatility 


REMOTE SWITCHING...PLUS 
OVERLOAD... AND 
SHORT CIRCUIT PROTECTION 


SOLENOID OPERATED 
BREAKER 


Compact... Low-Cost... Simplified Circuitry 


Here’s the answer to sure, low-cost 
remote panelboard control for lighting 
and branch distribution circuits . . . for 
limited service starters and contactors. 
Choice of signal? ... timer, automatic, 
pushbutton. 


Electrically-operated dual-solenoid 
actuators. Mechanically-held for 
failure-proof service with standard 
breakers. Protection includes thermal 
overload and short circuit. Trip-free 
design. 


Interrupting capacities to 10,000 amp 
rms! 
2 pole —3 pole — 4 pole 


240 — 480-.600V AC 
125 and 250V DC 


State control voltage and current 
ratings when requesting quotations. 
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How upsetting saves metal—reduces machining - 


Key part in a new multi-purpose farm 
tractor by Minneapolis-Moline was a 
steering link pedestal which involved 
unusual requirements both as to its final 
performance and actual production. 


On the performance side, the design 
of forged pedestal gives Minneapolis- 
Moline customers a three-in-one trac- 
tor. In a matter of minutes change-over 
of three different front ends is made 
through the dovetailed groove. 


From the production standpoint, the 
part was unusual in both shape and 
design—included a dovetailed groove in 
its head, plus an off-center shaft. 


The requirement: A metal and a 
forming method which could produce 
this unusually shaped key component 
to meet all requisites on strength, light- 
weight, and yet afford maximum sav- 
ings on both metal and machining of 
the forging. 

The “Task- Forging” team at Com- 


MERCIAL, working closely with Minne- 
apolis-Moline engineers, proved that 
upset forging, despite the fact that it 
is rarely considered for the forming of 
off-center shaft components — particu- 
larly when they also involve a dovetail 
groove swaged in one end like this one 
—could best meet this requirement on 
every count. The steering link is now 
being successfully produced as an 
upset forging ona u. upsetter by 
COMMERCIAL, 

As an upset forging it is more than 
strong enough to do the job. The con- 
trolled grain flow and efficient metal 
distribution afforded by upset forging 
assures maximum tensile and torsional 
strength. Equally important, there are 
no hidden, inside faults in the finished 
part—sound, dense, non-porous, forged 
metal from center-to-surface eliminates 
rejects, makes machining more effective. 

At a finished weight of 22% Ibs. 
(after machining) the steering link is 
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easily light enough. And since the 
weight of the upset forging (before 
machining) was 27 lbs., the important 
savings in both metal and machining 
made possible by the inherent close 
tolerances of the upset forgings pro- 
duced by COMMERCIAL are obvious 


Whether you're looking for help in 
the forming of a new component or 
only considering an improvement in the 
forming of an already existing part, 
“Task-Forging,” COMMERCIAL’S new 
metal forming service—backed by over 
30 years of metal forming experience, 
plus specialized equipment which 
includes 112” thru 8” upsetters — may 
be able to help you. Address inquiries to 
Commercial Shearing & Stamping Com- 
pany, Dept. G-26, Youngstown 1, Ohio. 


LOM HOV 


shearing & stamping 
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The HEART of this 
Brunswick-Balke-Collender AUTOMATIC PINSETTER 


is an MiGs Ball Turret Bearing 


... chosen for accuracy, dependability and 
unfailing service on an exceptionally intri- 
cate piece of equipment—a marvel of design 
and production ingenuity. 

The entire mechanism revolves on this one 
bearing. After collecting and elevating the 
pins, they are positioned in a revolving 
“‘turret’’ where they are held until the last 
pin is received. As this last pin drops through 
the center of the Aetna bearing, it activates 
the catch mechanism and pins are released 
into position in the “‘deck.’’ The “deck”’ in 
turn sets the pins upright with correct spac- 
ing and arrangement on the alley bed ready 
for bowling. 

Quick, dependable performance is the key 
to the success and widespread adoption of 
the Brunswick Pinsetter. It must function 


perfectly, steadily, accurately--game after 
game, day and night—without maladjust- 
ment, breakdown or delay —and it is in just 
such service that Aetna Bearings prove their 
stamina, perfect workmanship, accuracy and 
dependability. Despite the fact that the pins 
vary slightly in weight, the Pinsetter con- 
tinues to perform smoothly and accurately 
on its main Aetna Bearing which remains in 
correct alignment at all times and operates 
quickly, smoothly, unfailingly load after load. 


Equal performance and dependability are 
built into your products when you specify 
Aetna Ball and Roller Bearings. Call your 
local Aetna representative listed in the Yellow 
Pages of your Classified Telephone Direc- 
tory, or write direct for General Catalog 
and Engineering Manual. 


AETNA BALL AND ROLLER BEARING COMPANY 


: etna DIVISION OF PARKERSBURG-AETNA CORPORATION e« 4600 SCHUBERT AVE. « CHICAGO 39, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 
available only when requested on company letterhead, see page 123. 


FINE-PITCH PRECISION GEARS-— 
Catalog, 96 pp. Dimensions, catalog num 
ber, specifications and prices for stock 
gears. With dimensional drawings. Cov 
ers line of 48 through 200 pitch to AGMA 
precision classes 1 and 2. US Gear Corp, 
81 Bay State Rd, Wakefield, Mass 

Circle 331, Reader Service Card 


PNEUMATIC PRODUCTS — Catalog 
900b, 81 pp. Discusses principles of 
compressed air processing, fundamentals 
of operation for various products, and 
specifications Comprehensive catalog 
includes illustrations, dimensional draw- 
ings and general engineering information. 
C A Norgren Co, 3400 S Elati St, Engle 
wood, Colo 


Circle 332, Reader Service Card 


VULCANIZED FIBER AND LAMI- 
NATING PLASTIC MATERIALS—Engi 
neering handbook, 40 pp. Lists general 
physical properties and specific uses for 
various materials and engineering refer 
ence material for use by design engineer 
Fully illustrated. Spaulding Fibre Co 
Inc, Tonawanda, NY 

Circle 333, Reader Service Card 


CLAMPS, SUPPORTS, BRACKETS 
AND SHIMS—Engineering Design Man 
ual TA210G, 88 pp. Includes labor- and 
cost-saving installation techniques for all 
types of electronic, hydraulic and me 
Over 400 
illustrations are used in perspective, with 
weight charts on popular items. Has 
illustrated index. Also includes preprinted 
sketch sheets. TA MFG Corp, 4607 
Alger St, Los Angeles 39, 

Circle 334, Reader Service Card 


chanical harnessing problems 


ELECTRICAL CONNECTORS-—Bulle 
tin 2711, 48 pp. Discusses design features 
of environmental describes 
line of plugs and receptacles, gives spec 
ifications and performance data and con 
tains line drawing illustrations 
Hinds Co, Syracuse 1, NY 


Circle 335, Reader Service Card 


connectors, 


Crouse 


INDUSTRIAL AND MOTOR CON 
TROLS—Booklet, 12 pp. Illustrates and 
describes magnetic contactors, starters and 
reversing contactors, together with dia 
grams of enclosures and dimensions. / ‘so 
covers starter-relay combinations, combina- 
tion starters and enclosure. B/W Con 
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troller Corp, 2211 E Maple Rd, Birming 
ham, Mich. 
Circle 336, Reader Service Card 


PLASTER-MCLD CASTINGS — Bro- 
chure, 8 pp. Covers selections of mate 
rials, processes and design considerations 
in vacuum-cast plaster-mold castings 
Universal Castings Corp, 5821 W 66th 
St, Chicago 38 

Circle 337, Reader Service Card 


WATER-TIGHT LIMIT SWITCHES- 
Bulletin EM-5912, 16 pp. Describes new, 
heavy-duty line of limit switches that are 
also oiltight. Three fold-out sheets permit 
engineer or layout man to trace units di 
rectly onto layout at half-scale. Each 
sheet lists specifications, current ratings 
and mounting styles on front; parts list on 
reverse. Electrical Mfg Div, National 
Acme Co, 170 E 131th St, Cleveland § 

Circle 338, Reader Service Card 


SELF-ALIGNING ROLLER  BEAR- 
INGS—Condensed catalog 59A, 32 pp. 
Covers line of self-aligning roller bear- 
ings. Presents design, specifications, lu- 
brication, seals and installation informa- 
tion. Compiled to help in selection of 
proper equipment. With cutaway views, 
dimensional drawings and photos. Chain 
Belt Co, Sales Promotion Dept, Milwau 
kee 1. 

Circle 339, Reader Service Card 


FHP ELECTRIC 
12 pp. 


MOTORS—Ca‘alog, 
Describes and illustrates basic 
line of fhp motors, blowers and special 
products. With diagrams, 
standard ratings and performance data 
Redmond Co Inc, Owosso, Mich 

Circle 340, Reader Service Card 


dimensional 


MOLYBDENUM-CONTENT _ STAIN. 
LESS—Brochure, 8 pp. Contains informa 
tion on composition ranges, mechanical 
properties, corrosion resistant properties 
and high-temperature mechanical proper 
ties of wrought and cast stainless alloys 
Sales Promotion Dept, Cooper Alloy Corp, 
Hillside, NJ. 

Circle 341, Reader Service Card 


DRAFTING EQUIPMENT — Catalog 
GC-59, 24 pp. Covers drafting-room a 
cessories, blueprint filing units, cabinets, 
drafting and drawing tables, tracing 


(Continued on page 116) 





l PROTECTIVE FACE for picture tube 
housing is a one-piece injection mold- 
ing of Tenite Butyrate plastic. Dark 
strip around edge is a “frame effect” 
created by painting the inside border. 
Molded for Philco by Buffalo Molded 
Plastics, Inc., Erie, Pa. 


Tenite Butyrate 
has two jobs 
in new 


Philco TV sets 


2a DECORATIVE TRIM STRIP that con- 
ceals the joint between Butyrate face 
plate and rear shell of tube housing is 
an extrusion of Tenite Butyrate. Strip is 
extruded with an aluminum foil insert 
to simulate a metal molding. Trim strip, 
post-formed to conform to shape of 
housing, is supplied by Anchor Plastics 
Co., Inc., Long Island City, N.Y. 
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A new tough face 
ycomes to T'V 


£7 


Philco takes the picture tube out of the chassis 
.-- protects it with a face of tough Butyrate plastic 


The new line of Philco Predicta TV sets is another example 
of how Tenite Butyrate plastic can be used to improve the 
design and sales appeal of products. 

Thanks to the toughest “face” on TV—a one-piece molding 
of clear Tenite Butyrate, tinted to minimize glare—Philco 
now features a picture tube that is dramatically set apart 
from the chassis. 

Although many factors contributed to the choice of Butyr- 
ate here, the basic consideration was its inherent toughness, 
since a separated picture tube would be exposed to extra 
hazards. 

In Butyrate, Philco engineers found a material with all the 
toughness and impact resistance they needed. Moreover, 
this Eastman plastic also satisfied the other requirements in- 
volved... light weight...optical clarity... resilience ...easy 
moldability... high dielectric strength. 


Incidentally, the color that imparts an eye-easing tint to 
the face is part of the plastic itself. Philco designers were 
able to specify the color desired, and Tenite molding com- 


pound was supplied to the molder in an exact match. Result: 
the tinting color is an integral part of the face, not merely a 
coating that might wear, chip or flake off. 

If you are designing or redesigning a product, consider 
Tenite Butyrate whenever you need a truly tough plastic. 
Easy to mold, extrude or vacuum-form, Tenite Butyrate is 
available in clear and colored transparents, translucents, 
opaques, metallics, and variegations to match your specifi- 
cations. For more information, write EASTMAN CHEMICAL 
PRODUCTS, INC., subsidiary of Eastman Kodak Company, 
KINGSPORT, TENNESSEE. 


TENITE 


BUTYRAT E& 


an Eastman plastic 
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Sealing Corrosive Liquids 
starts Here.. 




















This cartridge-type shaft seal SEAL 
designed for the production 
line is engineered for: 


(1) positive sealing of many 
industrial chemicals and 
solvents (note the Teflon* 
sealing wedge); 

(2) leakproof handling of 
inflammables and toxics; 

(3) operation over a wide 
temperature range from 


120° to +500°F., 
pressures to 150 psi. 


WEDGE OF 


payed od TEFLON 


SEALING WASHER 


It offers the Original Equipment Manufacturers these 
important advantages: 


(1) low unit cost through mass production; 


(2) fast, one-piece installation through cartridge 
construction; 


(3) equal efficiency on both low or high speed applications, 
because seal does not rotate with shaft. 


The 9A Shaft Seal can be of stainless steel, monel, brass or other 
materials adapted to stamping and forming- 
depending on the service requirement. 


Get full details. Request Bulletin S-205-3 from 
Crane Packing Co.,6445 Oakton Street, 
Morton Grove, Illinois (Chicago Suburb). 

In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


*DuPont Trademark 


CRANE 
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MECHANICAL PACKINGS SWAFT SEALS TEFLON PRODUCTS 


PACKING C 


OFFICES *N ALL PRINCIPAL 
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Catalogs and Bulletins continued 
equipment, tubes and reference tables 
Gives dimensions and general descrip 
tions. Stacor Equipment Co, 
St, Newark, NJ. 

Circle 342, Reader Service Card 


295 Emmet 


AIR AND VACUUM PUMPS-—Catalog 
359, 16 pp. Gives construction details, 
dimensions, capacities, new performances 
and installation information. Covers ro 
tary positive air and vacuum pumps, gas 
boosters and air motors. Leiman Bros 
Inc, 102 Christie St, Newark 5, NJ 


Circle 343, Reader Service Card 


WELDED AND WELDLESS CHAIN- 
Bulletin 59, 28 pp. Chain sample book 
illustrates most sizes of 17 types of chain 
illustrations, recommended 
uses and working load limits are included, 
together with trade sizes and numbers, 
material size, weight per 100 ft, number 
of links per ft, finish and packing in 
formation. S G Taylor Chain Co Inc, 
Hammond, Ind 


Circle 344, Reader Service Card 


Actual-size 


SELF-SEALING COMPONENTS AND 
FASTENERS—Catalog 359, 12 pp. Lists 
military specifications, features and ap 
plications for line of single-unit, high 
Presented 
with engineering drawings and specifica 
tions in tabular form 


pressure seals and fasteners 


Fasteners are also 
described through charts, tables and line 
drawings. APM Sales Corp, 252 Haw 
thorne Ave, Yonkers, NY 

Circle 345, Reader Service Card 


SILICONE PRODUCTS—Bulletin CDS 
129A, 8 pp. Highlights major silicone 
products and their uses. Among those 
described are rubber products, including 
room-temperature-vulcanizing silicone rub 
ber—also electrical insulation, 
lubricants, release and 


General Electric Co 


polishes, 
water repellents, 
antifoam agents 
Waterford, NY 
Circle 346, Reader Service Card 


ULTRAHIGH-STRENGTH STEEL - 
Booklet, 12 pp. Discusses composition, 
properties and performance of 300-M 
steel, which offers usable tensile strength 
of 290,000 psi at 0.40% carbon level. 
Charts and tables are based on diversified 
testing. International Nickel Co Inc, 67 
Wall St, New York 5 

Circle 347, Reader Service Card 


AIRCRAFT TUBING—Handbook A-2, 
70 pp. Revised and up-dated version de 
scribes seamless aircraft tubing, carbon 
and alloy steels. Covers definitions, mili 
tary and AMS specs, sizes, tolerances, 
marking, machining, 
heat-treating, properties and mill 


Pre.ented with charts, tables 


sampling, testing, 
packing, 
practices 


(Continued on page 120) 
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WHY SPACE IS 


FRONT-PAGE: NEWS 


Compact Clark Relays control 72 circuits 
from panel area smaller than a newspaper 


In this day of space 
space economy, it’s 
news — when you can get 72 
controlled circuits all on a panel no 
larger than 15” x 20”. 


exploration and 
news —front page 
separate, 


Clark Controller, with the most com- 
plete and integrated line of control 
relays available today—convertible pole, 
latch, universal) pole, and time delay — 
does it! And only Clark offers such a 
wide range of operation, so many con- 
tacts, in a panel area of such small size. 


Shown mounted here with the Clark 
Size 1, Type “CY” Starter are 10 com- 
pact Clark Relays which include four 
time delay contacts (two normally open, 
two normally closed), 52 instantaneous 
contacts (14 normally open, 14 nor- 


mally closed, and 24 convertible), plus 
16 latching contacts (all convertible) 


The same engineering leadership and 
superior workmanship that made Clark 
Controller the standard of quality for 
controls in heavy industry, is inherent 
in the broad line of Clark Relays for 
modern panels. 


The “modular construction” of all Clark 
“PM” Relays insures integrated uni- 
formity, compactness and flexibility. 
Functional alignment in mounting 


results in neater, more uniform panels 
and most efficient utilization of valuable 
space. And because “PM” relays are 
available in a wide vaciety of pole com 
binations, providing up to 14 contacts 
on a single relay, you can control more 
circuits — save on relay requirements 


For more information on the complete 
line of Clark “PM” Relays which is 
making space-saving headlines, con 
tact your nearest Clark Controller sales 
office or distributor. Or, write direct to 
Clark Controller for free bulletins 


ee CONTROLLER 


Everything Under Control + 1146 E. 152nd St. Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS, LIMITED © MAIN OFFICES AND PLANT, TORONTO 
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No time for tinkering 
...0 room for error / 
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Fafnir Ball Bearings 
help keep Bomarc missiles 
“on tap’...and on target! 


Used in the outboard rudder control gear box of the Boeing 
Bomarc, Fafnir ball bearings meet several important design 
requirements for Indiana Gear Works, designers of this vital 
missile component. 

Fafnir prelubricated and shielded ball bearings and bear- 
ings with Plya-Seals, for example, provide positive, built-in 
protection against contaminants. These bearings remain 
trouble-free, require no servicing, help keep the Bomarc 
ready to go at moment'’s notice. 

Uniform high quality is another must. Fafnir quality 
control insures bearings that consistently meet exacting 
tolerance and dimensional requirements, installation after 
installation. 

Your own design problem may not involve missilery. But 
if it calls for ball bearings, look to Fafnir. You'll find the 
diversity of line and breadth of experience that assure pre- 
cise answers. Write The Fafnir Bearing Company, New 
Britain, Connecticut 


op 


Rudder control gear 
box, developed by 
Indiana Gear Works of 
Indianapolis, incorpor 
ates both Fafnir con 
tact-type Plya-Seal ball 
bearing, extra-light 
series (left) and Fafnir 
double shielded type 


FAFNIR g 


BALL BEARINGS 
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Look alikes... 





until you look closely! 


At first glance, all microfilm images look pretty much 
alike. But enlarge them in a film reader or in paper 


facsimile form, and you'll see the differenc« 


In the image produced under the Recordak Preci- own aperture card provides an active drawing file 
sion Engineering Drawing System, you'll note the that takes 95°% less space saves reference and 
pinpoint definition throughout the remarkably filing time. Extra reference copies—on film o1 paper 
uniform background —can also be made at lowest cost 


New Recordak techniques and controls, perfected And, of course, this Recordak Svstem can lhe 


in three years of research and development, have correlated with existing mechanized filine ind dupli 


made this possible—a 35mm negative that faithfully cating systems for greater savings 
reproduces every detail of the original drawing 
- lé - I "vi - ) ape! an 
Duplicates, made from this negative, in film or pay Free booklet gives all the facts on this Recordal 
‘ ; t as j 1 te 
form, are jus mura System available nation-wide through Recordak 


As a result, drawings and negative and positive branch offices or Recordak Microfilming Dealers 


I k 


prints ol all sizes—old or new, clean or soiled—can 
be photographed without loss of detail on 35mm film 
I I 


* © © *© * MAIL COUPON TODAY «+ + + «+ « 


Ends need for costly, larger size films 


Mounting each of these Recordak images on its RECORDAK CORPORATION EE-6 
415 Madison Avenuc, New York 1 New York 


Gentlemen: Send free booklet describing new Recordak 
Engineering Drawing System. No obligation whatsoever 


=RECORDRK na 


(Subsidiary of Eastman Kodak Company) Company_ 


originator of modern microfilming— 
now in its 32nd year 


Address 


City 
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Catalogs and Bulletins ... continued 


and drawings, where applicable. Ohio 


fo] mele }-3(o]aamm alle) elem el-l at 
Seamless Tube Div, Copperweld Steel 


to your exact requirements Co, Shelby, Ohio. 
<i P 4 Circle 348, Reader Service Card 
—— “a DIGITAL INSTRUMENTATION-—1959 
Catalog, 12 pp. Covers 32 instruments 
and accessories with features, descriptions, 
specs and applications. Computer Meas 
urements Co, 5528 Vineland Ave, North 
Hollywood, Calif. 

Circle 349, Reader Service Card 





ENGINES AND POWER UNITS 
Catalogs BU-528 and BU-531, 8 pp each 
Presents design, engineering and per 
formance capabilities of G-149 and G-226 
units. Includes center-spread cross-sec 
tional drawing with descriptive marginal 
notes Engine-Material-Handling _Div, 
Allis-‘Chalmers Co, Milwaukee | 

Circle 350, Reader Service Card 


THREADED TUBULAR RIVETS—Cat 
alog 201, 8 pp. Design data, general 
features, application information and ex 

. . R amples of actual use. Includes cross-section 
eee specify S ALWA | drawings, application diagrams and dimen 
sional views. Tubular Rivet & Stud Co 


Quincy 70, Mass 


Circle 351, Reader Service Card 


Channels or chicken pluckers 

washers or weatherstrips . . . you 
name it and we'll make it! And we'll DIMENSIONAL STANDARDS FOR 
produce it to meet your most pre- RIVETS—Guide, 4 pp. Contains stand 
cise design specifications! Stalwart ards data on all major classes of semi 


tubular rivets. Includes in chart form 
offers you a complete rubber parts . , 
such information as body and head diam 


service ... Rubber Engineers develop eters, head thicknesses and radii and hole 
your special compound from natural, diameter and depth figures. Tubular and 
synthetic or silicone rubbers . . . Lab- Split Rivet Council, 53 Park Pl, New 
oratory Technicians pre-test actual York 
performance ... our own completely 
equipped Tooling Department pro- | HIGH-PRESSURE GAGE-Brochure, ¢ 
duces the necessary extrusion dies... pp. General specifications of high-pressur 
skilled Production Personnel operate gages and individual descriptions of each 
the latest rubber machinery for max- of four basic models. Gives dimensions 
: , and materials information for dial, case 
imum economy, dependable delivery ; : ae 
: stem and pressure ratings. Illustrated 
-. and our Quality Control Depart- with cutaway and dimensional views 
ment protects your interests! This Rochester Mfg Co, 100 Rockwood St, 
means you get higher quality at a Rochester 10, NY 
lower cost ... the result of nearly 40 Circle 353, Reader Service Card 
years of fabricating experience! To BERYLLIUM COPPER ALLOYS—Data 
solve tough rubber parts problems ree sheet series, 12 pp- Information on 
cut assembly costs, specify Stalwart. beryllium copper 10, 25 and 165 alloys 
Chemical analysis, physical constants and 
mechanical properties of each alloy are 
described; heat-treating procedures are out 
lined and illustrated and working instruc 
tions are given for fabricating. Pennrold 
Div, Brush Beryllium Co, 501 Crescent 
Ave, Reading, Penna 
Circle 354, Reader Service Card 


aN lig «= 0 
PALWARI 166 Northfield Rood * Bedford, Ohio CADMIUM, LEAD AND TIN PROD 


Manufacturing facilities in UCTS—Bulletin, 4 pp. New uses for 
RUBBER COMPANY Jasper, Georgia and Bedford, Ohio (Continued on page 123) 





Circle 352, Reader Service Card 


Write today for complete information. 
Ask for your copy of Stalwart Catalog SR-59. 
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Awothe™' LAMINA BRONZE-PLATED PRODUCT 


New Lamina Wear Plates 
Last Longer, Cost Less! 


Now ... save money and get better performance wherever you have sliding contact 
between flat metal parts! The principle of bronze electroplated on a steel backing 
originated with Lamina Bronze-Plated Guide Pin Bushings. Proven during countless 
millions of punch press hits, it is now being used successfully to produce flat wear plates. 


This new concept in wear plate design combines the low cost, ready machinability 
and solid backing of steel with the long-wearing, non-seizing, free-running 
properties of a copper-tin bronze alloy. Lamina Bronze-Plated Wear Plates are 
flat, parallel, and can be easily machined to 
suit your application. Standard sizes available 


nun’ from stock. End costly wear problems and 
reduce expensive downtime now! Write for 

it iemecele) Sel (aa = complete information. 
P.O. BOX 31, ROYAL OAK, MICHIGAN Manufacturers of Lamina Guide Pins, Bronze-Plated Bush- 


ings and the Finest Precision Progressive and Lamination Dies 
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LITTLEFORD CAN SPEED UP PRODUCTION BY 
FABRICATING YOUR WELDMENTS, BASES, CAB- 
INETS or INSTRUMENT MOUNTING STRUCTURES 


The fabricating specialists at Littleford not only shear, form, bend 
and weld such metals as Carbon Steel, Stainless Steel, Aluminum, 
Monel, Nickel, Everdur, and Inconel but are masters in solving 
any fabricating problem that may confront you. Units of unusual 
nature, shapes and sizes . . . designed to do unusual functions, 
pass through Littleford’s modern plant daily 

Whenever you require any type of fabricating work, remember 
Littleford has the experience and equipment to produce the finest 
product at the lowest possible cost. Send your blue-prints or sketch 
for estimate . . . it costs no more for the finest . . . Littleford 
Quality Fabricating. 


permanent 
leakproof joints 


THREADLESS 


“Fairco-Braze” Threadless Valves fo. silver 
brazed joints. Cut costs, speed installation of 
piping systems handling steam, hot or cold water, 
oil, compressed air, carbon dioxide, Freon and 
many other liquids and gases. 

The silver brazed connection withstands tension, 
compression, torsion and vibration to a far greater 
degree than any other type joint. 
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Solder End Threadless Valves for soldered 
joints. Get perfect seal of valves for type “K”, 
“L” and “M” copper tubing with Fairbanks Solder 
End Threadless Valves. Simple, quick installation 
provides a smooth, compact, full flow assembly 
that has high resistance to corrosion 

Full line of Fairbanks Solder End Threadless Valves 
—Globes, Gates and Checks—have an unusually 
wide application range. 





YOURS ON REQUEST 


FAIRBANKS 


BRANCHES 
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Send today for your free copy of 
our new 16 page catalog — it's 
free. Better still, send us your 


blueprints for prompt estimate. 


\ 
LOTTLEFORED 


Bros., Inc. 


453 EAST PEARL STREET, CINCINNATI 2, OHIO 
CIRCLE NO. 204 READER SERVICE CARD 


MORE THAN 


3000 
t125°C | 


...and still running! 


A 
Blower 


Here's a miniature tube axial blower that withstands the 
most rigid MIL specifications! Tests at 125°C and under 
extreme shock and vibration conditions, have exceeded 
3000 hours, with no sign of failure. The motor is EAD’s 
rugged, 400-cycle 208-volt induction motor, run at a con- 
stant speed of 7200 rpm. Write for complete information 
on this peak-performance blower assembly, 


€£D EASTERN AIR DEVICES, INC. 


Subsidiary of Norbute Corporation 
381 CENTRAL AVE., DOVER, NEW HAMPSHIRE 
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Catalogs and Bulletins continued 


cadmium, lead and tin are explored. De 
tailed analysis of cadmium is included, as 
well as information on rolling and extru 
sion of mill products by this company 
White Metal Rolling and Stamping Corp 
92 Moultrie St, Brooklyn 22, NY 

Circle 355, Reader Service Card 


MINIATURE SPEED REDUCERS 
Bulletin 97, + pp. Describes series 8 and 
) fixed ratio units, available in over 400 
fixed ratios. Includes torque, speed, hp 
and backlash information. Metron Instru 
ment Co, 432 Lincoln St, Denver 3 
Cok 

Circle 356, Reader Service Card 


COUNTING INSTRUMENTS Bnef 
catalog and pricelist, 4 pp. Describes ele 
tric counters, including dustproof and 
hermetically sealed models, switches for 
ctuating electric counters, stroke count 
ers, revolution counters, dozen counters, 
coin counters, lineal measuring counters, 
oil winding counters and automat 
batch counters. Pic Automation Controls 
Div, General Controls Co, 8072 Me 
Cormick Blvd, Skokie, III 

Circle 357, Reader Service Card 


Letterhead Requests Only 


Manufacturers who publish following 
literature ask that requests for copies be 
made on company letterheads. 


ROLLER BEARINGS—Engineering man 
ual SF-90, about 100 pp. Dimensions 
capacitic general specifications _ for 
standard and special bearings. Includes 
typical applications. With dimensional 
drawings. Roller Bearing Co of America, 
Sullivan Wav, West Trenton, NJ 





SPACE AGE 
DESIGN INC 





“Good Grief, man! Don't you read the Sun- 
day Comics? That's already been done! 
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Circuit Terminations Made Here 


Each click of the dies in this A-MP Automachine indicates the completion 
of another top quality termination. This completely mechanical “crimp” 
means that there will be no variations in quality, no failures in service. The 
A-MP terminal actually becomes a homogeneous part of the wire end, sup- 
porting it against vibration, resisting corrosion, and affording the soundest 
electrical performance. 

The A-MP Automachine literally ‘“‘mints”’ these attachments at the rate of 
thousands per hour . . . and at a minimum cost to you. Time and time again, 
AMP has proven that its method costs less and assures higher reliability 
than any other termination method. 

Whether your problem is reliability, production volume or installated 
cost, AMP can help you. Why not send for descriptive literature today? 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 
A-MP products and engineering assistance are available through subsidiary 
companies in: Canada « England « France + Holland + Japan 
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for PRECISION ...specify 


ACIPCO 


CENTRIFUGALLY SPUN STEEL TUBES 


For almost 80 years, Morton Manufacturing Company of 
Muskegon Heights, Michigan, has been progressively build- 
ing bigger and better machine tools. 

This ultra-modern turning and boring mill is 27 feet x 22 
feet x 40 feet high, and weighs 525,000 pounds. Load capacity 
is 120,000 pounds. Driven with 210 horse-power, it is the 
first machine of its type wherein the work remains stationary 

Because of the herculean task this machine must perform, 
each component must be capable of precise performance 
under extreme loads. Morton wisely selected Acipco cen- 
trifugally spun steel tubing for the gigantic quill which 
houses and guides the rotary spindle. This tube is 24” in 
diameter, 3” in wall thickness and 17’6” long. 

Acrpco centrifugally spun tubes have a dense, non-direc- 
tional grain structure that has extra-ordinary strength and 
durability, and is more easily machined to close tolerances. 

Whatever you may have in tubular applications, call on 
Acipco for perfect dependability. Our technical and manu- 
facturing competence will serve your exacting needs. 





(MORTON) 





Morton Manufacturing Company, of Muskegon Heights, 
Michigan, is a leading manufacturer of heavy duty mach- 
inery for the machine tool industry. Boring mills; drillers, 
planers, as well as special machine tools for national 
defense and the development of new processes are 
among their products. 


ACIPCO Centrifugally Spun TUBES 
SIZE RANGE: Lengths up to 410° have been produced 


to meet modern machinery requirements. OD’S from 
ng to 50°; wall thicknesses from .25° to 4 
ANALYSES: All alloy grades in steel and cast iron 
including heat and corrosion resistant stainless steel 
plain carbon steel and special analyses 

FINISHED: As cast, rough machined, or finished mach- 
ined, including honing. Complete welding and machine 
shop facilities for fabrication 


SPECIAL PRODUCTS DIVISION 


oW . U— us ub 6 le) ~ oe —) 6) ee! 


)) 
/BIRMINGHAM 2, ALABAMA 
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Current 
Reprints 





Selected articles in recent issues have been 
reprinted in convenient form for filing. As 
long as the supply lasts, readers in US and 
Canada can secure one copy of any of these 
reprints without charge, by using one of the 
Reader Service Cards bound inside the back 
cover. Note that the card must be used within 
60 days of publication date. If more than one 
copy is needed, see price list at end of this 
listing. 

While the supply lasts, single copies of the 
following reprints are obtainable by using the 
Reoder Service Card 


Test Rates Solid Lubricants 
How press-fit method works; with list of 
high-pressure candidates. June 22 Circle E 89 


Gearing for Higher Speed Ratios 
Novel planetary system does it by pairing 
helical with spur gears. June 22 Circle E 88 


Rating Fluid-control Valves 


Author charts directions in which ratings can 
be simplified. June 22 Circle E 87 


Nylon’s Tough New Rival 
Design data on a new plastic-rubber blend 
costing half as much as nylon. June 8 


Circle E 86 


Dwell Position of Three-Gear Drives 
New equations aid in design of this inter 
mittent drive. June 8 Circle E 85 


Roundup of Assembly Methods 
16 pages of illustrated how-to’s on all the 
ways to put parts together, distilled from pre- 
vious articles in Product Engineering. June 8 
Circle E 84 


For a Tight-gasketed Joint 
Gasket behavior with different flange metals 


ind fluctuating temperatures. May 25 


Circle E 83 


Batteries for Higher Energy 
Can power packs become only 1/10 as heavy 


sc 


s the best now available. May 25 


Circle E 82 
(Continued on page 127) 





‘We'll give the job to Hendricks . .. Don't 
tell bim it can't be dome... He's just 
ignorant enough to do the job . 
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Design 
Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 


Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 





They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 





and maintenance is no problem. 
These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 
To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66DD. 


DUFF-NORTON COMPANY 


P.O. Box 1889 « Pittsburgh 30, Pennsylvania 
COFFING HOIST DIVISION « Danville, Illinois 


DUFF NORTON JACKS 


Ratchet « Screw 
Hydraulic « Worm Gear 
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COFFING HOISTS 


Ratchet Lever « Air 
Hand Chain « Electric 





125 


Single Turn Back-up RINGS... 
ALL THE NEW MILITARY SIZES — 
MS-28774, MS-28777 and MS-9058. 
Accurately machined to assure you the fullest utility 
range and life of your equipment. 


Only HALOGEN offers “MEMORIZED” 


TEFLON 


HALOGEN 


INSULATOR & SEAL CORP. 


9960 Pacific 


126 


Engineers and 


Avenue, Franklin Park 


nor 


sfacturers of prod 


Illinois 


v 


Halogen cylinder 
packing is known 
for operating success- 
fully and efficiently 
over the widest 
temperature and 
pressure ranges. . . 
because they are 
“MEMORIZED”. 


This is an EXCLUSIVE 
process which makes 
the packing lip 
“remember” the size 
of the rod or cyl- 
inder . . . and keeps 
it in sealing position, 
regardless of temp- 
erature variations. 


Send your prints for 
assembly details 
and find out about 
FIELD PROVEN 
AND ENGINEERED 
“TEFLON by 
HALOGEN.” 


5-9000 


Gladstone 


ts of TEFLON 
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LEVEL-LOAD 


TRAILER AXLE 


Simplify 
Design 
Problems 


Uneven loads will not sway, 

tip or tilt because off-center 
load is evenly distributed on both springs. Variable 
ratio springing adjusts self to road conditions. Deflec- 
tion rate changes automatically to produce exactly 
right capacity to properly balance spring tension with 
load. Lower center of gravity without sacrifice of 


clearance. Only four bolts to mount... no assembly 
required. Just two friction bearings with renewable 


friction inserts control spring action. 


PRIOR PRODUCTS, 


P.O. BOX 7608 


INC. 


DALLAS, TEXAS 
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e/ectric motion 
contro/:/DEAS 


electric clutches with 
‘dial tuning”’ for 


stepless torque modulation 


For fast, smooth load pickup or accurate synchronization of 


multiple drives, potentiometer controlled torque of Warner 


electric clutches is the answer. Torque buildup can be varie 


from job to job witho hine downun 


decreasing 


it complexity or mac 


By increasing or resistance in the power circuit 


over a wide range during 


Also 


stepless increments throug! 


clutch engagement can be varied 
the first few seconds of engagement with torque of 
multiple clutches adjustable in 
a central control system, it's to engage or d 
al 


possible isengage 


power drives at exac 


Warner electric clutc 
iob. Writ Catalog P.52 


any number of y the same instant 


Dial tuning’ hes let you apply the 


velvet touch on any e for 


Warner Electric Brake & Clutch Co. 
Beloit, Wisconsin 


CIRCLE NO. 207 READER SERVICE CARD 





Edwin F. Oblinger, Chief Engineer, 
Parker Sweeper Company, says: 


“WE THREW OUT 
PRESS FITS 
FOR BEARINGS... 


“We used interference fits to pre- 
vent bearing races from turning 
in the gear box of our 4HP Turbo- 
sweeper. Maintaining close toler- 
ances was a constant headache. 
If the fit was loose, the race would 
slip and fret the surfaces; if the 
fit was tight, the race would de- 
form and bearing life would be 
shortened. Then we discovered 
Loctite Liquid Sealant would do 
away with the need for press fits. 
We opened up the tolerances for 
both shaft and housing and used a 
slip fit, filling the clearance with 
Loctite. The bearings are retained 
with a force pine to the cus- 
tomary interference fit, but we've 
reduced rejected parts from 8% to 
less than 1% and reworked parts 
fell from 20% to 0! Field reports 
are excellent.” 








LIQUID 
SEALANT 

. . replaced 
interference 
fits and 
opened up 
tolerances 
almost 0.002 
in. on shaft 
and housing 
for this 
ball bearing 
assembly. 
Load of over 
1000 Ibs. is 
needed to 


break bond. 


Loctite is a puains liquid 


that hardens only aftet being con- 
fined between closely fitted metal 
parts. In the absence of air, the 
sealant hardens into a strong, heat 
and oil-resistant bond. The hard- 
ening action may be accelerated 
by heating. 


Loctite eliminates the 
need for interference 
fits on bearings, sleeves, 
shafts and studs... 
locks nuts to bolts, seals 
pipe and tubing joints. 
Write for literature 
and free sample. 


AMERICAN SEALANTS COMPANY 
119 Woodbine St., Hartford 6, Conn. 


Stocked by beuring and industrial distributors 
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Current Reprints 


Gear Tolerances 
Workable approach to new precision stand 
ards. May 25 Circle E 81 


Shock Tests for Rough Handling 
Two simple methods; how they work and 
how to apply data. May 11 Circle FE. 80 


Buckling in Hydraulic Tubing 
How to determine what pressure will cause 
buckling. May 11 Circle E 79 


Edge of the Unknown 
Our forecast of what tomorrow's products 


will look like. May 4 Circle E 78 


Nonmetal Conveyor Belts 
Constructions, types, uses, and the advan 
tages they offer. April 27 Circle } 


| Numerical Integration 


Followup article shows how it works with 


dynamic systems. April 27 Circle E 76 


Stronger, Narrowe: V-belts 
New type can triple hp capacity in same 
space. April 13 Circle E 75 


Designing Control Consoles 


Arranging components for the most efficiency 
with the least effort. April 13 Circle E 74 


Snap-action Switches 
Practical guide picks the right type for the 
right job. April 13 Circle E 73 


Numerical Integration 
r'abular method simplifies complex design by 
evaluating integrals. March 16 Circle E 72 


| QUANTITY PRICES 


For single shipments of any one titl 
one address on order accompanied by remit 
tance, quantity orders will be supplied at the 
following prices as long as the supply lasts 

Quantit) Price per Cop 
: $0.25 
) 1S 
100 Write for quotation 
Make checks payable to PRODUCT ENGI 
NEERING, 330 West 42nd St., New York 
36, N.Y 








| think be was frying to te Ll me ypmethin g - 


. continued | 


MILLIONS 


now in use... 


2% 


PROOF that you can 


RELY on GI 


Meet an all-around performance cham- 
pion. GI's husky, versatile Model “A” 
motor. Proved dependable millions of 
times over, it's the power choice of the 
nation’s great-name manufacturers 
setting an amazing performance record 
in countless applications from phono- 
graphs to kitchen fans to pumps. If 
dependability is your aim, Model “A” 
is your motor! 


MODEL “A” two-pole shaded pole motor 
available in various lamination thick- 
nesses. Precision constructed for reli- 
able, long hard usage. Perfectly bal- 
anced for smooth, quiet, operation 
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Stenderd shaft diemeter .1817, 1/4 sheoft 
eveilable if desired 


Write today for catalog 


sheet and quantity-price 
qvotations. 


THE GENERAL INDUSTRIES co. 


OEPARTMENT GK ¢ ELYRIA, ONIO 


CIRCLE NO. 127 READER SERVICE CARD 127 





Output from 
1-60 


DOWTY 
Pressure Balanced 


Hydraulic 
Gear Pumps 


Features: Pressure balanced self- 
compensating design minimizes internal 
leakage unique cartridge construc 
tion high output to weight ratio 
14 sizes in 4 model groups 
superior performance over wide rang: 
ot operating speeds, pressures, tempera- 


tures and oil viscosities 


Applications: Road building machin 
ery, farm equipment, fork lift trucks, 
power shovels, presses, machine tools, 
dump trucks and many more. Developed 
and proved in England and now avail- 
able in the United States from: 


BERRY 
HYDRAULICS 


A Division of 
Oliver Tyrone Corp. 


MAIL FOR 
COMPLETE DATA 


Berry Hydraulics 
2237 Oliver Building, 
Pittsburgh 22, Pa 
Name 
Company. 


Address__ 
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Sooner or Later, One Forgets 


Just after World War II, I hired a 
young man who had been a mathema- 
tics expert at Los Alamos. He un- 
doubtedly knew all the mathematical 
shortcuts there were, particularly in 
nuclear physics. But he had one 
strange characteristic—he was no good 
at ordinary arithmetic. His first ex- 
penses account included 17 errors in 
addition. 

The same situation has existed with 
many men who have their degrees in 
English or journalism—they cannot 
spell. They can quote the rules for ex- 
tremely complex constructions, but 
they violate the most basic of the rules 
in their own writing. 

And the same situation exists also 
among engineers, many of whom have 
excellent knowledge in their special- 
ties, but somewhere along the line 
have forgotten the fundamentals—if 
they ever really knew them. Witness 
the older engineer who tries for a pro- 
fessional license — and flunks the 
schoolbook part of the exams. Or the 
chief engineer who remembers calculus 
but can no longer turn it to his will. 
Or the engineer who was worried 
about changing a cracked elbow in the 
cooling-water line of his cruiser, be- 
cause the boat weighed six tons. He 
forgot that the elbow was only two 
inches below the water line, so the 
head was just 2 in., and the weight of 
the boat didn’t matter. 

The point is, of course, that even 
mental tools become rusty if they’re 
not used frequently, and kept well 
oiled between times. And it’s hard to 
remember, in the stress of larger de- 
cisions, handling personnel, making 
reports, and the like, that the simpler 
“tools” are rusting away from disuse. 

Perhaps this is of no real impor- 
tance, because the older engineer who 
undertakes executive or other work 
will probably not need these tools 
again. He may be acutely embarrassed 
at times by his loss of them—as is a 
bandmaster without his shako or the 
doctor without his stethoscope. They 
are the visible symbols of the engineer, 
so he should have therm with him. 

More important, } wwever, is the 
attitude of mind that characterizes the 
engineer~the ability to analyze and 


consider. This was probably in his 
makeup as one of the factors that set 
his mind in the direction of engineer- 
ing in the first place. His training 
merely sharpened it, directed it. It is 
so inherent that he will never lose it 
And for the older engineer, this is the 
vital element, even though it isn’t 
superficially apparent. As one chief 
engineer said to me: “I can hire the 
calculus, the mechanics, the thermo 
and the rest of the book skills for less 
than it costs to keep me.” 

He was right. The judgment and 
experience that he had came high. 
And the rate of development of engi- 
neering knowledge in such areas as 
physics and electronics make his train- 
ing in those subjects obsolete anyhow 
in a few years unless he devotes an un- 
toward amount of time to them. He 
can at best hope to have a superficial 
knowledge of the specialties—a know- 
ledge of when they are important. If 
he has much more than that, he be- 
comes a specialist himself. 

Some time back, I came across a 
poem, fashioned by some whimsical 
unknown in the style of W S Gilbert, 
about a chemist. It may be comforting 
to other old-timers. Here it is, with a 
few changes to suit the engineer: 


The Modem Doctor Technical 

I am the very pattern of a modern 
Doctor Technical. 

I send to all the journals my remarks 
and views polemical. 

I've studied mathematics ’til I think in 
terms vectorial 

And scorn the plodding soul who seeks 
for molecules pictorial. 

The calculus is food for babies; I love 
a complex variable 

And state a simple law in terms the 
layman thinks are terrible. 

I can talk of relativity and space-time 
for a month or more 

And integrate elliptically to terms the 
(n + 1)th or more— 

And yet my hand and mind are seized 
with palsy and paralysis 

When I essay that dreadful task—a 
common stress analysis. 


(Continued on page 132) 
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NOW EXCLUSIVELY VACUUM MELTED 
KARMA High Resistance Alloy 
THERLO Glass Sealing Alloy 


This dramatic “first” in the manufacture of nickel alloys by 
Driver-Harris has been achieved by expanded vacuum melt- 
ing capacity. It is still another example of our continued 
leadership in producing electrical and electronic nickel alloys 
of the highest purity. 


D-H vacuum melting produces alloys of higher ductility and 
tensile properties. These are achieved by greatly reducing 
inclusions, especially oxides and nitrides. Other direct bene- 


VACUUM MELTED KARMA“ High Resistance Wire 


The temperature coefficient of superior KARMA resistance 
wire has been improved to less than +10 parts per million 
from —60°C. to +125°C. Higher stability and linearity are 
added to these important properties. 
@ Low thermal EMF against copper (equaled only by 

Manganin) 

Improved ductility 

High resistance to oxidation 

Wire sizes down to .0005” 

800 ohms per circular mil foot 


DRIVER-HARRIS COMPANY # 


fits are elimination of gas, not only from the surface but 
from the entire mass, and general improvement in the elec- 
trical, electronic and mechanical properties to meet critical 
specifications 


For additional information about Karma, Therlo and the 
other 130 high-nickel alloys manufactured by Driver-Harris, 
write for a copy of the D-H Alloy Manual 

*T.M. Reg. U.S. Pat. Off, 


VACUUM MELTED THERLO* Gloss Sealing Alloy 
improved workability is the major result of vacuum melting 
THERLO the long established cobalt, nickel, iron alloy 
for sealing to hard or thermal shock resistant glass 
THERLO also 
@ Produces a permanent vacuum-tight seal with simple 

oxidation procedure 

Resists mercury 

Is readily machined and formed—deep drawn or spun 

Can be welded, soldered, brazed 

Is available as rod, wire, strip, sheet foil—and in 

special shapes 


pot ALLOpy 


HARRISON, NEW JERSEY ~~ BRANCHES: Chicago, Detroit, Cleveland, Louisville 


Distributor: ANGUS-CAMPBELL. INC., Los Angeles, San Francisco 


MAKERS F T} MOST MPLETE NE F ALLOYS FOR THE ELE 
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in Canada: The B, GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


“san nee ¥* 
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fasteners for 


heavy duty 


30) o) forte teyet: 


eit 
Ww 





2,794,476 


. 


For want of the right fastener, man-hours and money are 
often needlessly lost! It's vital to economical assembly 
line production to specify fasteners for each application 
that will do a fast and effective job every time. Fasteners 
engineered by Shakeproof assure maximum locking, re- 
duce handling, and provide many additional functions that 
save assembly time, reduce production costs and improve 
your product's quality. 


SEND FOR NEW SHAKEPROOF BULLETIN NO. 200 


Shows typical examples of money-saving fasteners de- 
veloped by Shakeproof engineers for heavy metal appli- 
cations. Offers testing samples. Write for your free copy 
today! 


SHAKEPROOF 


“FASTENING HEADQUARTERS" « 


DIVISION OF ILLINOIS TOOL WORKS 
St. Charlies Road, Elgin, Illinois 
In Canada: SHAKEPROOF /FASTEX 
Division of Canada Illinois Tools Limited, 67 Scarsdale Road, Don Mills, Ontario 
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A TYPICAL EXAMPLE: 
How to Fasten Securely to Avoid Shifting 


the fasteni 


keep parts se 
‘ 
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This cylinder for a hydraulic press was cast and machined in 
a Blaw-Knox Steel Foundry. Weight— 231,000 pounds. 


Blaw-Knox Steel Foundries have machine capacity 
to handle the most unusual product requirements 


Planing, turning, milling, or boring the most unusually 
dimensioned casting is no problem in a Blaw-Knox 
Steel Foundry. There you will find planers up to 15 feet 

15 feet < 36 feet, lathes with an 84 inch swing, and 
planer type milling machines up to 6 feet x 6 feet « 25 
feet. In the same machine shops, you will find the 
smallest precision tool room equipment. 

This huge line-up of tools is part of the basic equip- 
ment of each of the five Blaw-Knox Steel Foundries. 
Because Blaw-Knox is one of the world’s leading 
builders of rolling mills and industrial machinery, its 
machine shops are equipped to handle all of the opera- 
tions necessary to finish a steel casting for assembly 


into the complete unit or sub-assembly. 

Machining to exact specifications with a wide variety 
of tools is another way Blaw-Knox Steel Casting 
Service adds value to your product. There is no need 
to ship the rough casting to another location for 
machining. You have the advantage of a single respon 
sibility from patternmaking to shipping. 

If you design or build a product using cast steel com 
ponents, ranging from 50 pounds to 300,000 pounds, 
Blaw-Knox would like you to have a copy of our 
brochure detailing Blaw-Knox Steel Casting Service 
Write to the Foundry and Mill Machinery Division, 
300 Sixth Avenue, Pittsburgh 22, Pennsylvania. 


STEEL CASTING SERVICE 





Tangents continued 
ou— 


I've mastered all of physics, wave 
mechanics and spectroscopy; 


| There’s not a Planck or Einstein whose 
& sage remarks are lost to me. 
| know the private life of each electron 


‘round the nucleus, 
. (heir inner quantum numbers and 
Saves you time their interactions dubious. 
I outdistance Bohr and Summerfeld in 
matter theoretical— 
and money on Anticipated Goudsmid with electron 
spins heretical— 
. - And yet my heart is filled with woe and 
Large Special Drives dismal trepidation, 
When in Met Lab I’m faced with a 
. . . spec - *‘paration. 
Helical - Herringbone - Worm Gearing SARIN catia 
I surpass Debye and Hueckel in their 
H & S engineers are thoroughly : , views interionical, 


experienced in the design of special , Dumbfound LaMer and Sandved with 
drives—can solve unusual drive equations not canonical, 


and transmission problems at the 
lowest possible cost . . . in the , = I can compute the entropy from levels 
shortest time. Can we help you? . : | in the molecule 
Write or call today. , | And fill the journals page by page with 
For data helpful in selecting all types integrals symbolical. 
of speed reducers and gearing, our I calculate reaction rate and heat of 
Catalogs 55 and 57 are available activation 
Om request. And any other quantity expressed by 
an equation— 
Yet still the old-time worker shakes his 
sides with vulgar merriment 
When I confess how I detest per- 
forming an experiment. 


—EJT 














_THE HORSBURGH & SCOTT\ CO. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue + Cleveland 14, Ohio 





"There's just one minor thing holding thi 


es ee ct Se Se eee ae eee [ 3 ek ee a oe | j06 up, Craig... You.” 
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ADJUSTING SCREW 
BRASS BONNET 
REGULATING SPRING 


NYLON REINFORCED 
DIAPHRAGM 


SYNTHETIC RUBBER 
SEAT 


BRASS BODY 


WITH OR WITHOUT 
Ve" GAUGE PORT 





For complete information 


— 
. 


te Uae : 


r 


Me 


Dimension&.z 
3\4,"* high” We, 
13%" hex : 


~ 


PRESSURE REGULATOR 


ve" and 4" pipe sizes 


For Air, Non-corrosive Gases and Liquids 


Best performance of 
any Regulator this small 
FLOWS UP TO 20 cfm or 2 gpm at 100 psi 


pressure. 


RELIABLE PRESSURE REGULATION even 
with widely fluctuating line pressure and 
rapidly varying air flow. 


MAXIMUM PRIMARY PRESSURE: 400 psi 
MAXIMUM DELIVERY PRESSURE: 100 psi. 
MAXIMUM OPERATING TEMP.: 200° F 


Compact 


The small size of this regulator — only 
3'%,"" high, with 134” hex body diameter 
without gauge) — makes it ideal for in 


stallations where space is tight 


Low Price 


The lowest price ever for a top quality, 


dependable pressure regulator. 


Plus these important features... 


call your nearby Norgren Representative 
listed in your telephone directory — or 
Write Factory for Brochure No. 918 


Ip ti Norgren... Iti Dependable, 


C.A.NORGREN CO. 


3428 SO. ELATI ST. * ENGLEWOOD, COLO. 


@ Easy to Install — In-line pipe connections. May be installed in any position 


@ Easy Maintenance — Should service be necessary, the regulator can be quickly 
and easily disassembled without removing from line 


@ With or Without Pressure Gauge 1%" gauge, 160 psi full scale reading 
back mounted. 


@ Flow Direction — Right to left or left to right 


@ Panel or Bracket Mounting Available. 
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DESIGN 
ABSTRACTS 


Design Criteria for 
Oscillating Plain Bearings 


Load-life and friction characteris 
tics of sleeve-bearing materials were 
tested under conditions simulating 
airframe operation, Charts relating 
bearing load and wear to life in terms 
FLAMEMAST/C of cycles of oscillation were con 

structed from data obtained and are 
included Frictional characteristics 


INSULATION COATING # that developed in this testing program 


were also studied 


A Study of Design Criteria for Oscillating 
Plain Bearings,” Glaeser and Allen, Ba telle 
Memorial. Presented at American Society of 
Lubrication Engineers Los Angeles Lubrication 


Conference, 84 E Randolph St, Chicago 
ORDINARY METALS TO 
Flexible 


oO . . 
Torsional Couplings 
& Static torque-deflection relationships 


for couplings with nonlinear character 


Grueling torture in combustion chambers of high | istics are examined. A procedure is 
production missiles over the past several years | given for using static hysteresis loops 
has proved the ability of FLAMEMASTIC Spray Coat- to determine equivalent elastic con 
ing to resist high heat, fire, gases, chemicals and stants and damping coefficients undet 
corrosion. This remarkable coating offers depend- 
able protection for instrumentation, launching and ; 
ground support equipment as well as many indus- a pe eae — 
trial applications. FLAMEMASTIC could well be the | istics,” A. Selreg, Folk Corp, ASME peper 59 
practical answer to your insulation or protective SA-8, 29 W 39th St, New York 18 

coating problem. Write for certified test data. 








different cycles of load 


* Effective from © Use on all ferrous or Critical Speeds of 
-100°F to 4500° F. non-ferrous metals. Ballbearing-supported 


nae impact resistance. Author describes two kinds of criti 
¢ Excellent insulator, os : or de cs tw ds of ¢ 
high or low temp. . Inhibits corrosion. | cal speeds induced by a slight ditfer 
© Resists gas-erosion, * Minimizes conden- ence in diameter of balls in a ball- 
acids, alkalis, sation. bearing. Two modes of vibrations 


bleaches, oxidizing ¢ Weatherproof. determined by bearing dimensions 

agents. * Lightweight. are described. Causes of critical speeds 
¢ Fast, economical to : and behavior of vibrations are dis- 

apply by spraying, * Flexible. | cussed 

rolling or troweling. e Relatively inexpen- “On Critical Speeds of a Shaft Supported by a 


e Excellent adhesion. sive. Ballbearing,” Toshio Yamamoto, Nagoya Uni- 
versity, Japan, ASME paper 59-APM-12, 29 W 


39th St, New York 18. 





Thermal Stresses in Plates 

I'hermal stresses in plane of mod 

erately thick elastic plates are ex 
a pressed as function of two plane stress 
A vy . A functions; the normal stress in thick- 
ness and the temperature. The con- 
ditions under which corrections in 


DYNA-THERM CHEMICAL CORP. (formerly ideal Chemical Products, lnc.) two-dimensional, plane-stress solutions 


3813 Hoke Avenue, Culver City, California « TExas 0-4751 Contened on geap 100) 
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PERFECT COMPLEMENTS 


VFELLOWS GEAR SHAPERS! 
YPFAUTER GEAR HOBBERS! 


Pfauter P 400 
Gear Hobbing Machine 


Now Fellows sells, 

and later 

will manufacture, the 
world-famous Pfauter 
Gear Hobbing Machines 
and Worm Milling 
Machines. 


Fellows 36-Type 
Gear Shaper 


Fellows Gear Shapers and Pfauter Gear 
Hobbers provide complete coverage of modern 
gear production equipment needs. Both operate 
on the molding-generating principle. The 
Pfauter Hobbers embody every important 
advance in hobbing technique, in most cases 
originated by Pfauter. And Fellows Gear 
Shapers incorporate every major advance in 
gear production by the Gear Shaper method 
originated by Fellows. 


Among the many features incorporated in 
Pfauter Hobbers are the differential for helical 
gear hobbing, the hydraulic backlash eliminator 
for efficient climb hobbing, the fully automatic 
plunge for longitudinal and radial-tangential 
hobbing and, most recently, exclusive Pfauter 


THE 


PRECISION 


LINE 
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DIAGONal!l Hobbing. Capacities of Pfauter 
machines range from 3” max. P. D., 254” max. 
face width, to 120” max. P. D., 1% D. P., and 
30” max. face width. 


With the addition of the Pfauter line, Fellows 
provides the most comprehensive service possi- 
ble in the field of gear production equipment. 
Your Fellows representative can give you full 
information about our machines and instru- 
ments which cover every phase of gear 
production. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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this R&M 
motor puts the 
"Drive" in 
IBM electric 


typewriters! 


Almost twelve years have elapsed since 
International Business Machines Cor- 
poration used its first RaM motor to 
power its electric typewriters. Since 
then R&M has supplied thousands upon 
thousands of these special motors for 
IBM’s world-wide typewriter trade. In 
order to meet varying electrical condi- 
tions the world over, they are now sup- 
plied in 21 different voltages and 
frequencies. 

IBM proposed strict requirements 
for powering their machine. The motor 
must have high starting torque for 
quick response . . . run very quietly 

. . cooler than normal . . . fit a limited 


space .. . and have stamina to perform 
dependably year after year. Within a 
short period of time, R&aM delivered 
specifications for the right design—a 
dynamically balanced motor that ful- 
filled all of IBM’s standards, including 
reliable operation that covers thousands 
of hours between check-ups. 


A lot of fingers have gone over the 
keys since R&M produced its first IBM 
typewriter motor, but we still subject 
each IBM power unit to 100% inspec- 
tion. Moreover, we constantly work 
with IBM—and all our customers—to 
improve our motors and to adapt them 
to the ever-changing requirements of 


customers’ products. 


R&M’s experience in custom-design- 
ing motors for hundreds of products, 
and our facilities to produce a design 
at low cost, are at your service. Per- 
haps your problem can be met with a 
standard “off-the-shelf” power unit. If 
so, we'll tell you . . . and recommend 
the right R&aM motor for the job. For 
power by either custom or standard 
fractional HP motors . . . and perform- 
ance that will give you a big competi- 
tive advantage .. . get in touch with 
Robbins & Myers today! Write for Bul- 
letin No. 450-PRE 


ROBBINS & MYERS, INC. 


motors, household fans, Propellair industrial fans, hoists, Moyno industrial pumps 
SPRINGFIELD, OHIO + BRANTFORD, ONTARIO 
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MOTORS 1/200 thru 1 HP 





At left, Retractable Capstan Motor... 
shaft of this special RaM fractional HP 
motor rotates and also moves axially. 
Manufactured for IBM’s 727 Magnetic 
Tape Unit. 


At right, Standard Fractional HP Motors 
... a wide range of types, sizes and mount- 
ings for DC, single or polyphase AC; all 
standard voltages and frequencies. 


At left, Standard Universal Motors .. . 
ratings from Y%o to % HP. Choice of end, 
pad or foot mountings to permit design 
versatility. Custom designs also available. 
At right, Series Motor Parts . . . precision- 
made series, universal or polyphase high- 
cycle motor parts. All types and sizes 
engineered to your requirements. 
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ENGINEERED 
MANIFOLDING 


sy REPUBLIC 


SPACE 

WEIGHT 
INSTALLATION COST 
MAINTENANCE 


AIR CONTROL MANIFOLDS 


‘PRESSURE 
SNUBBER 


NOW! CHEMIQUIP, 

THE ORIGINAL, 

; GIVES YOU TYPE 316 
POROUS DISCS, EXCLUSIVELY 


What they do: Chemiquip pressure 
snubbers give steady average pres 
sure reading—smooth ovt pressure 
impulses and fluctuations—eliminate 
pressure gauge failure due to shock 
—remove harmful solids from actu- 
ating fluids. Available in Ve", Va" 
and V2 NPT. 


Popular uses: dampening pulsations 
and surges: for mercury manometers, 
metering, and filtering small quanti 
ties of liquids or gases 





SMALL, COMPACT 
INEXPENSIVE 
RESISTS 
CORROSION 

* EASILY CLEANED 

* NO MOVING PARTS 


* CONFORMS WITH 
U.S. NAVAL SPEC. 
MIL-D-2940 


AVAILABLE IN 
STAINLESS STEEL 
BRASS, DURAL 
OR MONEL 


Concentrates air controls by com- 
bining line shut-off valve, pressure 
regulator, blowdown valve, check 
valve, gage shut-off and gage 
Eliminates leakage and external 
connections. Easily maintained 
Saves much space and downtime 
Units interchangeable. Can be mul 
tiple-mounted by use of headers 


Write today for illustrated fully-detailed Bulletin PE-659 


CHEMIQUIP CO. @ amr Sam * 
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DUAL HAND PUMPS 


2 double-acting hand pumps, 
2 gages, 2 relief valves, and 2 
needle bleeder and shut-off 
valves, completely manifolded, 
for missile ground support 
equipment. All valve adjust- 
ments readily accessible. 


RELIEF MANIFOLD 


Pilot-operated relief valve, 
check valve, flow control 
valve and by-pass valve ve ‘ 
combined to facilitate test- : ti". 
stand operation. Gives 
quick, easy control of both Fl B R 0 
flows and pressures 
e High permeability 
e Excellent compression — deflection 
e Outstanding compression set 
e Good tensile and tear strength 
e —65°F to 500°F temperature range 

COHRlastic FSR is a new and unique silicone rubber product. The unusual 
and random orientation of silicone fibers provides many useful properties 
superior to silicone sponge and foam. It should be extremely suitable for 
many applications including shock and vibration isolators, cushions, ther- 
mal insulators, high temperature press pads, pressure moldings, etc. 
COHRlastic FSR is a introduced in sheets 1/4” thick, 9” wide. 6’ long, 
and in a density of 20 Ibs./cu. ft. As applications develop, COHRlastic 
FSR will be made in continuous lengths, larger widths, different thick- 
nesses and various densities in the range of 15-25 Ibs./cu. ft. 
FREE SAMPLE and data — Write, phone, or use inquiry service 


Leader in fabrication of silicone rubber products. 


@ MANIFOLD COMPONENTS, engineered 
for a specific application, is a Republic spe- 
cialty. Modern design demands a new dimen- 
sion in space, weight, installation, and service. 
Let our valve specialists solve your specific 
compacting problem. 


CHECK RELIEF SELECTOR GLOBE NEEDLE PLUG 


RM REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD « CLEVELAND 35, OHIO 








Main Office: New Haven 9, Connecticut 
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Abstracts continued 


do and do not require correction be- 


cause of temperature gradients are 
discussed. 

“Thermal Stresses in Moderately Thick Elastic 
Plates,’ B E Gatewood, ASME 59-APM-7, 29 
W 39th St, New York 18 


Equipment Reliability 

Discusses an approach to reliability 
and failure probabilities, classifying 
latter into infant mortality, random 
failure and wear-out. Relationship be- 
tween economy of operation, first costs 
and reliability as manifested in fin 
ished products are examined. 


A New Search for Criteria of Equipment 
Reliability Evaluation,” | J Karassik, Worthing- 
ton Corp, ASME paper 59-SA-2, 29 W 39th St, 
New York 18 


Stepped-thrust Bearings 

Problem of the stepped thrust bear- 
ing is considered, but, where normally 
volumetric continuity is assumed, 
equations are solved assuming mass 
continuity—variation of density is 
also considered as well as effect of 
stepped discontinuity on load-carrying 
capacity and coefficient of friction. 
Computed theoretical curves illustrate 
importance of density on bearing op- 
eration and, in part, explain results 
on this subject that have already been 
published. 


“Density Variation Effects in Stepped-thrust 
Bearings,” C F Kettleborough, ASME paper 
59-APM-19, 29 W 39th St, New York 18 





"Golly, Mr. Barton, it must be pretty fright- 
ening to know all there is to know.” 
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BREVE!L 


Brevel “F” motors 


have fully-enclosed 
gear trains; provide 


Designed to give maximum 
power transmission at lowest 
noise level by use of specially 
cut helical gears. Optional 
features—broke, clutch, and 


MAXIMUM Protection ee ssrwinn o ceice 


of gears against dirt. 


tions. Like all Brevel Motors 
this new “F” Motor provides 
reliable power at low cost 
Write, wire, or phone today 
for Catalog 29R 


You will receive information 


on Brevel’s complete line of 
E33 FR E V4 t- i small gear head motors 


BREVEL PRODUCTS CORP., West 26th St., 


New York 1 ° WAtkins 4-4737 
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MICRO-PROCESSED 
FOR EXTRA 
RELIABILITY! 





VV IIE Micro-processed 1-S beryllium cop 
CANNON per compression springs, being non 





Ths S Beryllium Copper Springs 


Call or write for 
1-S catalog 
including data on: 


e COMPRESSION SPRINGS 
e@ FLAT SPRINGS 
e STRIP SPRINGS 
e CONTACT RINGS 
e CONTACT STRIPS 


e SCREW MACHINE 
PRODUCTS 


FOR FURTHER 
INFORMATION 


SEE ouR 
CATALOG IN 


eer 
sw s 


magnetic and corrosion resistant 
and having good electrical conduc 
tivity, are exceptionally well suited 
for critical applications. Undesirable 
internal stresses are removed dur 
ing heat treatment resulting in bet 
ter current carrying capacity, lower 
drift and higher endurance life. The 
exclusive process by which |-S 
Micro-processed springs are manu 
factured make it possible to fulfill 
the most exacting specifications in 


all respects. Unusually close toler 
ances are held on diameters rang 
ing from .020” to 1.00” ID. Labora 
tory certified beryllium copper wire 
in standard B & S gages from .0025 
to .072” with a tensile strength of 
over 200,000 psi is used in producing 
1-S Micro-processed springs. Close 
quality contro! is maintained to in 
sure correct spring rate and load 
requirements 


INSTRUMENT 
SPECIALTIES 


CO-INC .. , 
234 Bergen Bivd. fa S| 
Little Falls, N. J. 


Telephone: CLifford 6-3500 
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Whenever SPACE and WEIGHT 


are at a Premium... 
SPECIFY TYPE “RA” MOTOR CONTROLS 


Launching, guidance, trackin ngewe service equipment 
for rockets or guided missiles MUST pack the peed 
possible performance capacity into the smallest 
sible envelope. That’s why ow-Hart Type “RA” 
Starters and Contactors have been selected for so 
many rocket and missile projects ...and so many 
other applications where space and weight savings are 
all-important. Far smaller and lighter than conven- 
tional types, Arrow-Hart ‘‘RA’’ Controls use 
advanced design with greatly improved mechanical 
efficiency to achieve superior performance and 
dependability. The modern Right Angle operating 
mechanism insures positive operation and provides 
increased resistance to unfavorable atmospheric 
conditions. 

















Type “RA” 


Size 2 
Weight 


BOOKS 


Silanes in Hydraulic 


Fluids and Lubricants 
PB131889. HAROLD W ADAMS and GEORGE 
BAUM, Wright Air Development Center. Avail 
able from Office of Technical Services, Dept of 
Commerce, Washington 25, DC. 82 x 11 
27 pp. $1. 

Chis report, based on work done 
in the Materials Lab from November 
1955 to March 1957 


class or silane base stocks with pos 


, describes a new 


sibilities for use as high-temperature 
turbojet engine oils and _ hydraulic 
fluids. The physical and chemical 
properties of the alkyl and alkyl-aryl 
silanes show them to possess good 
thermal stability up to 650 F, good 
lubricity and marginal oxidative stabil 
ity at 500 F. Silanes are reported to 
be useful as base materials for a 0 to 
500 F engine oil or a 0 to 700 F hy- 
draulie fluid. Some types can be used 


140 


7-M% lbs. 


For “RA” Data Section, write now to The Arrow-Hart 


& Hegeman Electric Company, Dept. 
thorn Street, Hartford 6, Connecticut. 


PE, 103 Haw- 


ARROW = Sncreceegli oF HARTFORD 


Motor ( 
1v 


as bases for low-temperature (—100 


to 400 F) greases. 

Evaluation data is given for about 
seven silanes in these areas: ignition 
temperature, flashpoint, firepoint, pour 
point, viscosity, thermal stability, oxi- 
dation, metal wear, rubber swell, foam- 
ing, vapor pressure. 

The full title of this paper is “Lab. 
oratory Evaluation of Silane Fluids as 
Potential Base Stocks for Hydraulic 
Fluids and Lubricants.” 


Hydraulic Seals for 
Temperatures to 500 F 


PB 131762—WADC Technical Report 57—76. 
CHARLES W GALLOWAY, Douglas Aircraft 
Co Inc. Available from Office of Technical 
Services, Dept of Commerce, Washington 25, 
DC. 8% x 11, 141 pp. $3. 


Test reports are given on seals and 
packings for use in high-temperature 
hydraulic systems utilizing either OS- 
45 or MLO-8200 fluids at operating 
temperatures of 400 F and 550 F re 
spectively. In general, two polymers 
performed with considerable promise 
at 400 F. At 550 F no seals were 
found to be acceptable although one 


> Switches ¢ Enclosed Switches 


polymer, Viton A, 
thermal resistance 
ture. 

The full title of this paper is “Eval- 
uation of High-temperature Hydraulic 
Seals to Temperatures of 550 F—Part 
I, Mechanical Evaluation.” 


exhibited good 
at that tempera- 


Electrical Measurements 


ARTHUR W SMITH. Published by McGraw-Hill 
Book Co, 330 W 42nd St, New York 36. 
6 x 9, 307 pp. $7.50. 


This textbook is a complete revision 
of original book (1914); it gives the 
intermediate student of physics and 
engineering some facility in handling 
work in electricity and magnetism 
from both the theoretical and the 
experimental standpoint. Prepares him 
for further work in the fields of 
advanced electricity and electronics. 
l'opics covered are: evaluation of er- 
rors, review of elementary electro- 
statics, ammeter and voltmeter meth- 
ods, circuit theorems and _ their 
applications to de circuits, the cur- 
rent galvanometer, ballistic galvanom- 
eter, measurement of resistance— 

(Continued on page 141) 
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New Books continued 
The Wheatstone bridge, potentiom- 
eter and _ standard-cell methods— 
measurement of power, magnetic 
effects of electrical currents, Faraday’s 
law, mutual induction, self-induction, 
and magnetic measurements, transient 
currents, alternating current, solution 
of ac circuits by means of complex 
notation, measurement of capacitance, 
self inductance, mutual inductance, 
frequency and electronics. Sets of 
problems follow each chapter. 


Guide to the Literature of 
Mathematics and Physics 


NATHAN GRIER PARKE II!. Published by Dover 
Publications Inc, 920 Broadway, New York 10, 
NY. 5 x 8, 436 pp. $2.49. 


This guide lists more than 5500 
key works under 120 subject headings 
such as Projective Geometry, Geo- 
metric Optics, and Cosmic Rays. The 
titles are cross-referenced and the sub- 
ject classifications are based on those 
used by Mathematical Reviews, mak- 
ing it easy to build one’s own bibli- 
ography. Whenever a foreign lan- 
guage title appears, any translations 


are also listed. If there is no English 
translation of a Russian work, for 
example, the guide indicates if there is 
one in German. 

Lists of indexes, documentary re 
productions, abstracts and other bibli- 
ographic aids have been included to 
aid as a research tool for students and 
professionals. 


Machine Tools 


for Engineers 


CHARLES R HINE. Published by McGrow-Hill 
Book Co, 330 W 42nd St, New York 36, NY. 
9 x 6', 445 pp. $775. 


Few, if any, products are directly 
or indirectly made without machine 
tools. So visualizing the tool can 
make product designs more effective. 
This book is useful because it assem 
bles a complete treatment of all the 
machine tools including some of the 
latest electromachining equipment. It 
is a handy reference and worth its 
price. 

One detraction, however, is the 
mediocre editing. Too many of the 
pictures repeat the same story or tell 
none at all. The text suffers from 
ambiguous terms like “decrease in 


tolerance” which have to be read twice 
in context to discover whether it 
means a closer dimensional tolerance 
or a wider one. 


Polymers and Resins 


BRAGE GOLDING, PhD. Published by D Van 
Nostrand Co, Inc, Princeton, NJ. 716 pp, 
6x 9, $15. 


In one comprehensive volume this 
new book covers theory, chemistry, 
properties, manufacture, fabrication, 
and application of all commercial 
polymers and resins. Plastics, fibers 
and elastomers receive up-to-date and 
accurate treatment. Emphasizing com 
mercially useful polymers, the author 
classifies substances by chemical type 
and similarity rather than by physical 
end use and avoids grouping of chem 
ically unrelated substances which hap 
pen to be useful in a particular field 
(elastomers, for example) 

For engineers, chapters on fabrica 
tion and applications are especially 
valuable. Presented carefully and in 
detail, they enable the reader to make 
intelligent guesses about the compo 
sition and probable method of fabri 


(Continued on page 145) 


SMALLEST Magnetic Starters 
Available! 


Arrow-Hart Ty 
design “‘Right 
through a simple 


“RA” Motor Controls feature the advanced 
ngle” mechanism, with the magnet operating 
licrank mechanism. This provides a me- 
chanical advantage making possible a muc 


smaller and 


lighter magnet which out-performs older, direct-acting types. 
As a result, size and weight are reduced by almost half, while 
performance, operating efficiency and dependability are 
greatly improved. Other important “RA” design features 
include extra-rugged silver cadmium alloy contacts with 
positively guided travel for perfect alignment . . . and straight- 
thru wiring for simplified circuit design. 

_ Arrow-Hart offers you the only complete line of smaller, 
lighter motor controls including: NEMA Sizes 0 through 5, 
- aeross-the-line, reversing and two-speed starters and con- 

ctors. 





Write for free 16 page booklet of Motor Control Wiring 
Diagrams: The Arrow-Hart & Hegeman Electric Company, 
Dept. PE, 103 Hawthorn Street, Hartford 6, Connecticut. Type “RA” Starter 


ARROW - HART OF HARTFORD Weight 15-44 ibe, 
Motor sty e Wiring Devices * Appliance Switche o & sed Switche 
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Polarized light passing through a transparent model of Morse 
H-E Roller Chain under load produces these stress patterns 
made up of shaded bands called ‘“‘fringes.’’ Their application 
to chain geometry—the fringe benefits of research—help make 
possible the unsurpassed performance of Morse H-E. 


Photoelastic stress study shows... 


“FRINGE” BENEFITS MAKE MORSE H-E CHAIN 


LAST UP TO 5 TIMES LONGER! 


improved design . . . special mechanical and metallurgical 
processes give Morse H-E a 95% higher endurance limit 


“Fringes’’—the shaded bands which make up photoelastic pat- 
terns—show the intensity and distribution of stresses set up in a 
chain link-plate model under load. Morse engineers first use this 
knowledge to improve chain geometry. Then Morse production 
engineers apply advanced mechanical and metallurgical processes 
to side plates. Result: Morse High-Endurance Roller Chain, with 
up to 500% longer life under repeated heavy loadings. 


Special treatment makes Morse H-E Chain cost about 10% more. 
Yet it pays for itself many times over in annual savings on 


replacement costs, lost production time and wasted man-hours. ORDINARY CHAIN BREAKS when the side 
plate tires from repetitive loading and unloading 


For full information on research-developed Morse High-Endurance poy ke = agony gt gee — Morse 

a i . Cha} . -E Roller rain has a 95% higher endurance 
Roller Chain, write: Morse Chain ( —ewe Dept. 4-69, Ithaca, limit . . . outlasts ordinary chain by up to 5 to 1 
N. Y. Export Sales: Borg-Warner International, Chicago 3, III. under repeated loading. 


In Canada: Morse Chain of Canada, Ltd., Simcoe, Ont. 


MORSE fq: 
WARNER 


INDUSTRY 








*Trademark - 
ONLY MORSE OFFERS ALL FOUR: Roller Chain, Silent Chain, Hy-Vo° and ‘Timing’ Belts 
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NEW 
| CATALOG 


.-» ON ANACONDA FLEXIBLE CONNECTORS OF TEFLON* 








—— 
g HOSE of TEFLON 


— 


ANACONDA M ee 
(| TYPICAL HOSE ASSEMBLIES of TEFLON ANACON |rrextee 


ORE C lors 


« TEFLON ae 
. TEFLON 


= ANACONDA) cr AINLESS STEEL FITTINGS for 
yyy ‘ee LON) FLEXIBLE HOSE of TEFLON 


Witid ' Bes. 


& 
ake 


FEMALE-37 SWIVEL 90 ELBOW 





ANACONDA 


by STANDARD HOSE ASSEMBLIES of TEFLON 


ty Coment of 
1 page 6 
mings 1.1000 (pege 7 


——— 
Ww To 


ORDER 


_— pA! 
aNacone.,| HO 
(oer LO™ 


NATURAL COLOR TEFLON CORE IN 
3, —4, —5, —6, -8, —10, —12, —16, —20 SIZES 


COVERED WITH TYPE 304 STAINLESS STEEL WIRE BRAID 


FITTINGS PERMANENTLY SWAGED: FEMALE 37 SWIVEL 
STRAIGHT, 45 ELBOW, 90 ELBOW); MALE N.P.T 


Hose assemblies of Teflon, like those illustrated above, were designed An easy-to-use 
to help meet tough problems—temperature extremes, corrosion, high 16-page book 
pressure in conveying chemicals, searching liquids, fuel, oils, oxygen with complete data, 
steam—or in hydraulic and conduit applications. A standard assembly Gumage, pastes 
may handle your job, help you cut costs. If not, our laboratory and 
test facilities, as well as engineering services, are available to help in 
design and deve lopment of hose assemblies for special applications. 
Let us show you how we can help you handle tough problems with 


Tr Anaconda Meta! Hose Division 
Anaconda Flexible Connectors of Teflon. Send for catalog today. The American Brass Company 
Waterbury 20, Conn. 


*Teflon 3 DuPont trademark for TFE— fluorocarbon resin 


Please send me your fre« 16-page catalog of 
Anaconda Flexible Connectors of Teflon 


ER 
g Rev No. TC-101 
we 


CON 
NECTOR. MUST move 


ANACONDA’ METAL HOSE 


NAME 


COMPANY 
STREET 


city STATE 


Se lienetiliannantitataadtinantitmetiamedtionetiomettont=tomdianstital 





NOW! 


An electric counter 
that can be 


RESET DURING OPERATION 
without damage . . 


Series 100 
High-Speed, Quick Reset 


Electric Counters 


Electrical 
reset 


@ Here is the ultimate in 
high-speed electric counters for use in 
applications demanding speed, accuracy and 
quick resettability. 


Check these features: 


Vv Low noise level during operation 
Vv Large, easy-to-read figures 
¥ Dust-proof case 
¥ Instantaneous reset even during operation 
¥ Choice of base or panel mounting 
v¥ Choice of manual or electrical reset 
v¥ Available with 4 or 6 figures 


Manual reset 


Write for FREE LITERATURE, 


INTIMEX 
Cc oO R PO RATI O N Richardson Bldg. 


Bonifant & Fenton Sts., Silver Spring,Maryland, (Washington, D.C.) 


Sales Engineers in: Worcester, Mass., Hartford, Conn., New York, N. Y., 
Philadelphia, Pa. Symmes, Md., Winston- Salem, N. é., St. Petersburg, 
Fla., Rochester, Cleveland, Ohio, Cincinnati, Ohio, Detroit, Mich., 
Chicago, Iil., Dallas, “tenn Los Angeles, Cal, 
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Get the greatest benefit 
from Product Engineering 
by having your own sub- 
scription. 


Each week you can then read the 
articles and advertisements at. your 
convenience—and set up your own 
information file. Use subscription 
card in back of this issue or write 
direct to: 


Circulation Manager 


Product Engineering 
23rd Floor 


330 W. 42nd St. 
New York 36, N.Y. 








NEW WASHABLE AIR FILTER 
USES NO OIL 





A new air filter panel developed by Air- 
Maze is completely dry, yet can be washed in 
cold water. Extended surface design provides 
more than four times the effective surface of con- 
ventional panels. Made of corrosion resistant 
Amylon (an inert, bonded synthetic fiber mat) 
encased in a galvanized frame between two 
layers of aluminum screen. Highly efficient, un- 
affected by varying air velocities and tempera- 
tures. Lasts indefinitely. Available in 1” and 2” 
thicknesses and in all popular sizes. Write for 
Bulletin 376-151, The Air-Maze Corporation, 
Dept. PE-6, Cleveland 28, Ohio. 
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Hi-Lo Load-0-Matic Control 
Eliminates Pulley Slow Down 


Hi-Lo Variable Speed Pulleys 


positively maintain the desired 


speed ratio over a wide range of 


load variation by means of an 


exclusive cam. and cam follower 


assembly. This means 


Pulley speed is independent of 
load and load changes. ‘‘Drag’’ is 
eliminated and high shock absorb 


ency provided 


Pulleys do not compress belt 


due to spring pressure. Springs 


Chey 


faces in 


are not driving members 


act only to keep pulley 


contact with belt 
Pulleys automatically regulate 
belt tension. Because of the cam 
assembly, belt is never under more 
tension than required by the load. 
Double cams maintain constant 
belt alignment 


HI-LO PULLEYS COMPARED 
TO OTHER VARIABLE SPEED PULLEYS 


HILO PULLEY 





CONVENTIONAL SPRING : 
3 LOADED PULLEY 
’ 2 =. 5 6 
LOAD AT TORQUE ARM, POUNDS 
PLUS THESE OTHER FEATURES 
Smaller in size than comparable units, 
Quickly and easily installed 
Replaceable face assemblies drastically 
cut repair and replacement 
Available in sizes from .5 to 5 
to 2.5/1 (single pulley) 6 
pulley). 
Request details 


Bulletin A-458 


ond price 


National Distributed B 

LOVEJOY FLEXIBLE 

COUPLING COMPANY 
4993-H W. Lake St 
Chicago 44, Ill 
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New Books continued 


cation of evervday commercial pols 


meric products. A chapter on physico 


chemical behavior also delves into 
relationship between molecular con 
figuration and differing properties of 


various polymer 


Modern Foundry Practice 


E D HOWARD. Published by 
Library Inc, 15 E 40th St, 
6 x 9, 464 pp. $15 


his guide to British foundry work 


Philosophical 
New York 16 


is a practical handbook for those who 


deal specifically with sand castings 
line drawings are 


Its perspective 
helpful in the 


ty 


VOT) 
tep-by-step visualiza 
n of the molding and casting pro 
( The 
they might serve 
to USA publications 


idvantage of 


drawings do their job well 


and as an exampk 

Vhe distinct 
line drawings is thei 
ibility to point out detail that need 
to be The 


readily 


shown text is simph 


vritten and understood, al 
though the 50 pages on foundry mold 
do not seem 
Unfortunately this book 


1 treatment of such 


ng sands and dressings 
too useful 
s overpriced for 


narrow held 


Modern Transistor Circuits 


JOHN M CARROLL. McGraw-Hill Book Co Inc 
327 W 41st St, New York 36. 81% x 11, 296 
pp $8.50 


\bout 
classified and 
with 


ind electronic 


transisto circuit 1 
urranged for easy refer 


cnc complet design informa 


tion component value 


Collection is based on more than 


recent engineering articles in F] 
tronics 
Ihe Cll 


uits are arranged by gei 


(Continued on page 
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CASH-ACMI 

pressure control needs for 

product design engineers 
everywher 


- 
= 


=) 


>. 


* 
| 


lype 
Vacuum 
Regulator 
Vaive 0-51 


CASHACMIE vacvow eccurao 


VALVE PREVENTS CIGARETTE JAM 
IN NEW FILTER TIPPING DEVICE 


To keep pace with fantastic demands for 
filter tipped cigarettes (now 40% of the 
market), manufacturers are attaching a 
new kind of tipping device to machines 
— capable of tipping 780,000 cigarettes 
in a 10-hour run 


Designers give a lot of credit for the de 
vice’s amazingly foolproof performance 
to Cash-Acme engineers An extremely 
exact “low whisper” vacuum must be 
maintained at all times...just enough 
to hold the cigarette while the filter is 
affixed. This is assured by strategic 
placing of Cash-Acme Regulator Valve 
D-51 on the machine's vacuum line which 
brings high vacuum from the plant's cen- 
tral system. By regulating and keeping 
the vacuum at the proper level, all 
chances of “jamming” and production 
loss are eliminated 

TYPE 0-51 VACUUM REGULATING VALVE 
Ready for exacting vacuum regulating 
jobs on any type of equipment. Type 
D-51 is expressly designed for use in 
systems where it is desired to maintain, 
automatically, a lower vacuum at the 
valve inlet than prevails at the source on 
the valve outlet. No step-action, no snap- 
action, but full-floating and automatic. 


A. W. CASH VALVE MFG. CORP. 
666 East Wabash Ave., Decatur, Ill 
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A hard-surfacing alloy with 
maximum abrasion resistance — 


LY 


Colmonoy No. 7' 
Tungsten Carbide 
prayweld Powder 


Maximum abrasion resistance can now be given fast- 
wearing metal parts by providing hard surfaces of Colmonoy 
No 75 


resistance of tungsten carbide particles to the excellent 


This nickel-base alloy adds the high abrasion 


wearing properties of its other hard constituents, chromium 
boride and chromium carbide 


Heavy bearing surfaces suffering from abrasion and corro- 
sion, (such as shafts, sleeves, bushings, polishing fixtures, 
automated machinery parts, and core barrels) gain greater 
service life with Colmonoy No. 75 hard surfacing. Like all 
Sprayweld Powders, it is applied with the Colmonoy 
Spraywelder. The sprayed overlay is torch fused to the base 
metal, producing a smooth non-porous deposit. Install a 
Spraywelder or ask us about the job shop nearest you. 
Write for Engineering Data Sheet No. 21. 


Photomicrograph (25X) shows the tung- 
sten carbide and other smaller hard con- 
stituents dispersed in the nickel-base 
matrix. Relatively clear lower area is base 
metal. Tests prove Colmonoy No. 75 pro 
vides maximum carbide content consistent 
with good bearing quality, and with maxi- 
mum deposit efficiency 





HARD-SURFACING AND BRAZING ALLOYS 


WALL COLMONOY 


19345 John R Street ¢ Detroit 3, Michigan 


BIRMINGHAM - BUFFALO - 
MORRISVELLE PA 


CHICAGO + HOUSTON - LOS ANGELES 
* NEW YORK + PITTSBURGH - MONTREAL - GREAT BRAIN 
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él) / PACKAGED 
TRANSMISSION 


with automatic forward and reverse 


ELIMINATES 
GEAR SHIFTING 
FITS ENGINE 


CRANKSHAFT 


New transmission, with automatic clutch and reverse 
planetary gearing, adds important sales features to your 
product at nominal cost. Fits engine crankshaft — only 
3-7/8” x 4-5/16” mounting space. In operation, throttle 
brings engine to best speed where clutch engages, locking 
transmission in forward drive. To reverse, engine is slowed 
to disengage clutch; and a mechanical brake stops the 
transmission. Continued rotation of the sun gear reverses 
drive through planetary pinions. Releasing brake and 
accelerating engine returns drive to forward. Now avail 
able for 1-1/2 to 5 hp engines. Write for catalog. Fairbanks 
Morse, Magneto Division, Beloit, Wisconsin. 


¢) FAIRBANKS-MoRSE 


A name worth remembering when you want the BEST 





Magnetos « Rewind and Electric Starters « Water Systems « Generating Sets « Pumps 
Motors « Scales « Diesel Locomotives and Engines « Clutches and Transmissions 
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Lepe 
HIGH FREQUENCY 


~~ HEATING 


HARDENING 
SOLDERING 
ANNEALING 
MELTING 
BRAZING 


LEPEL Electronic Tube 
GENERATORS —1 KW; 2'2 KW, 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW 
75 KW; 100 KW 
LEPEL Spark Gap Converters 
2 KW; 4 KW; 7'2 KW; 15 KW; 30 KW 


WRITE FOR THE NEW LEPEL CATALOG 36 
pocked with valuable 


lustrated poges 


nformation 


All Lepe!l equipment is certified to comply with “the 


requirements of the Federal Communications Commission 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


SSth STREET ond 37th AVENUE, WOODSIDE 77. NEW YORK CiTy. NY 
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New Books continued 
types (sich as amplifiers, oscillators, 
power supplies, and pulse circuits) as 
well as by specialized applications 
such as broadcast equipment and 
home entertainment; audio and rf 
communication circuits; missile, ai 
raft and satellite teclemetering equip 
ment: test instruments; and industrial 
ientific and medical device 
Emphasis is given to new circuits 
that combine transistors and electron 
tubes and transistors and magnet 
umplifiers. Includes over 200 sche 
matic diagrams, as well as block dia 
grams, performance Curves, wavetorms, 
und photographs that illustrate con 


truction of equipment 


Flammability 
Characteristics of Aircraft 
Hydraulic Fluids 


PB131193 (WADC Technical Report 57-151 
ZABETAKIS, IMHOF AND LANG, Bureov of 
Mines. Office of Technical Services, Dept of 
Commerce, Washington 25, DC. 82 x II 
29 pp, $! 


The resu t 
temperature tests conduct 
uel and seven hydraulic fluid 
vhile in conta wil ven surface 
| ented lest 
1 and ele 
ith low and 
on techniques 
between Nov 
1957. Hydrar 
ivis J-43 (Spec MII 
MLO +4 General Elk 
I 140 MLO 54-540 (Mon 


iT 


OS 4 MLO 54-581, MLO 


\ ) vit . ) 


(Continued on page 14°) 
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plenty of cost-cutting possibilities 
in fastener design 


BEFORE... 

Separate Bolts, Nuts 
and Washers complicate 
Inventories, increase 
assembly costs. 


installed leg leveling 
bolt; used square head 
fastener in crating. 


es 
AFTER... 


Washers as integral p 
boits and nuts eliminate 
problems, speed assembly 


at lower cost. AFTER... 


Circle B leg leveling bolt 
designed with Phillips 
head, at no extra 


IN THESE TWO CASES, savings w l 
et ne ty Se cost, now does both jobs. 


ized in every step of the operation from lower 
first cost of the fasteners through inventory to 


final assembly 


Important Savings often overlooked 


Fasteners usually represent a small part of the total cost of assembly. However, 
this doesn’t mean you can’t save money on them. Actually, here is where cost 
reductions often can bé made most readily. 

By being familiar with a comparatively few basic principles affecting costs of 
headed parts, you can specify and buy them at most economical cost. With the 
assistance of specialized advice from an experienced company like Buffalo Bolt, 
you can often effect further savings. 

As a guide in designing and buying headed parts, we have incorporated the 
important prin iples into a handy booklet complete with drawings and charts. 
From our field offices and plants, we can supply you with prac tical technical 


assistance, quotes and deliveries. j 


For a copy of the booklet, write our main j 


plant at North Tonawanda. For 
| How te 
j Somcity 
or quotations, contact the office most | FASTENERS 


convenient for you nd Seve 


BUFFALO BOLT COMPANY 


immediate service, technical informatior 


North Tonawanda, N.Y. «¢ Princeton, tliinois 


® 3 convenient service centers 


WESTERN OFFICE | EASTERN OFFICE CENTRAL OFFICE 
Chicago New York City North Tonawanda 
HArrison 7-2178 REctor 2-1888 JAckson 2400 (Buffalo) 
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‘Higher Vacuum .. . Suction . . Pressure with Smaller Pumps! 


4-VANE TYPE. Vecuums to 20” Hg.; 
pressures to 15 ibs.; displacement to 
162 «<.f.m. Vanes hinged to pistons 
maintein continveus sealed contact 
with cylinder walls by centrifugal 
force. Small pistons, large oir chom- 
bers, greater capacity 


ee ee ee 


2-VANE TYPE. Vecuums te 29.9" 
Hg.; pressures to 20 ibs.; displacement 
from 2.4 te 105 ¢.f.m. Avtometic Vane 
adjusting lever forces wear-resistant 
steel bledes to cylinder wells, pre- 
venting sticking or binding, maintain- 
ing positive vecuum or pressure. 


7 
gh 


S| 


Save space, weight, horsepower — improve 
performance — get ‘‘lifetime’’ dependability with 


EIMAN air pumps 


Over 70 years’ air engineering at your service 


The exclusive Leiman hinged metal vane design 
provides 2 to 3 times more air space per weight and 
size of pump. Maintain original pump ratings and 


trouble-free operation for years because simplified 
design has fewer moving parts—all parts are durable 


COMPACT cast iron and steel (not composition) — no gaskets or 


INTEGRAL 
PUMP and MOTOR 


packing—quiet operation—little or no maintenance 
“very pump tested before shipment. Over half million 


installed. 
27” Hg. Vacuum 


20 psig. Pressure WRITE for 16 page Catalog, plus Application Book 


showing dozens of “how-to-do-it" biveprints. 


LEIMAN BROS., Inc.  s¥n% 


107 Christie St., Newark 5, N.J. 2 
Established 1887 


Twe models, 3.6 <.f.m. end 7.2 ¢.f.m 
Uses Leimen 2-vane pump. Fan- 
cooled for continuous operation. Auto- 
matic oiler, over load protection, ball 
bearings. Iniet filter and cutiet separa- 
tor for oil-free air 


DOUBLE CYLINDER MODEL 


Provides both vacuum (suction) and 
pressure simultaneously. Needs only 
one motor—saves space. Models up 
te 20” Hg. Vecuum, 15 psig. pressure. 


i) 
OF 
Other types: Radiator-cooled « Fan-cooled « Water-cooled « Tank Models « Motor-driven Units « Gas Boosters « Air Motors 


CIRCLE NO. 216 READER SERVICE CARD 


Advance 
Relays 


— i Now... Buy 


Besson and 
Robinson 


@ Metal or Plastic Caps or “iis 
Plugs to protect threads, tubes, Bostrenies 
machined parts, reamers, C. P. Clare 
cutters, tools. 


METAL Caps to 
cover AN & SAE 


Igin 
threads Elg 


Neomite 


@ Protect against thread damage, ’ ‘gaye 
dust, dirt, and moisture. 


Guardian Electric 


Kurman 


e For inside and outside 
application. Relays 
All sizes. Immediate delivery. 7.) eaten 
Clover closures are made in metal and tough (4A Phillips 
plastic polyethylene. They are made in caps, Control 
plugs and special shapes to fit parts tightly, 
offering completely sealed protection during METAL plugs for 
manufacture, shipping and storage. Backed by | AN & SAE threads 


years of closure experience. Write for low , R-B-M 
prices and complete information. Div. Essex Wire 


Send coupon today ! Struthers 


Dune 24 HOUR DELIVERY 


PLASTIC tube cap from 


closures in Polyethylene [] Aluminum (1) for AN & SAE parts Terado S 


i 

' 

' 

| And Others 

! 

; Send for our Catalog C-9 
‘ 


PLASTIC tapered 


: ' Leach 
aps and plugs 


Potter 
& Brumfield 


Gentlemen: Please send samples and prices of 





Name 


Address 
City 





TWX West Chicago, Ill. 3464-U 


we Phone West Chicago 1100 

sa 

CLOVER ’4 Young Street Alf a 
INDUSTRIES, INC. Tenewondo, N.Y a Write P.O. Box 186PM, West Chicago, II! 
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New Books continued 


Plexol), MLO 54-856 (Hollingshead 
72073C) and MLO 8200 (Oronite 
$200) were tested while in contact 
with heated aluminum, beryllium 
copper, copper, magnesium, pyrex 
glass, stainless steel and titanium sur 
faces. In addition, flash and fire points 


of these fluids were determined in a 
standard ASTM apparatus 


Shot Peening 


Wheelabrator Corp, Mishawaka, Ind. 6 x 9 
193 pp. $2.50 


The sixth edition of this company’s 
textbook has just been revised to in 
clude recent developments in con 
tinued research on airless blast clean- 
ing equipment. The first part of the 
book is devoted to applications and 
advantages of shot peening, as well as 
the equipment and procedures in 
volved. The second part presents a 
series of papers by recognized authori 
ties on the theory of prestressed sur 
faces in relation to shot peening and 
reviews the history of surface compres 


] 


sion methods and their relation to 


tatigue 


Proceedings of National 
Electronics Conference 


National Electronics Conference Inc, 228 N 
LaSalle St, Chicago 1. 6% x 91%, 1074 pp 
plus appendix. $7.50 

Contained in this published volume 
of the 14th Conference, held in Chi 
cago from Oct 13-15, 1958, are tran 
scripts of papers and discussions pre 
sented at the 3-day _ international 
meeting. Papers describe develop 
ments in a wide range of areas, such 


(Continued on page 150) 
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HOLTZER-CABOT 


offers these 
CUSTOM FEATURES 
ina new stock motor 






























































MOTOR ONLY GEAR MOTOR 


MODEL RBC-2407 
2-Phase Instrument Servo Motor 


High torque-to-inertia ratio 

Torque to meet your needs 

Several output speeds to choose from 

Control winding impedance of 5400 ohms locked rotor 

New motor end cap design for easier mounting, 

better heat dissipation 
The RBC-2407 is available as a basic motor or with four stock 
gear ratios to meet your application requirements. All gear motors 
are electrically and mechanically interchangeable. Send coupon 
for free bulletin covering complete details, including physical 
dimensions and electrical specifications of this Model RBC-2407 
instrument motor. 


HOLTZER-CABOT MOTOR DIVISION - NATIONAL PNEUMATIC CO., INC. 


Sales-Service Representatives in Principal Cities throughout the World 
Designers ond manufacturers of electric and electronic 
mechanical, pneumatic, hydraulic, ) equipment and systems 
HOLTZER-CABOT MOTOR DIVISION, Department PE 
National Pneumatic Co., Inc., 125 Amory St., Boston, Mass 


Please send: [] Complete details of Model RBC-2407 Servo Motors 
(_) Information on other H-C Instrumentation Motors 


NAME 





COMPANY 





ADDRESS. 
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New Books continued 


as transistors, servomechanisms, solid 
state components, network theory, 
instrumentation, computers and indus- 
trial electronics; also, papers on engi- 
neering management and writing tech- 
nical reports and speeches. Addresses 
at the opening session by Gen John 
Medaris, Donald B Quarles and D1 
Simon Ramo are also published in 
full 

One session reported on writing 
technical papers, particularly for AIEE 
and IRE. Papers point out that today 
writing intelligibly is both a more diff- 
cult as well as a more necessary task, 
and that writing is all the more neces 
sary so that others may share your ex- 


-»»- by WESTERN are better! perience 


gee =~ Because now, at no extra cost, the principle hazard 
found in ordinary seal rings has been removed by Western’s No Splice 
method of one-piece construction. In addition, dimensional require- 


ments are maintained at less cost and service is vastly improved. Other Books of Interest 
Don’t use a spliced ring for technical seal applications, ‘ 
oo eel from our more aon FO years Evaluation of Present Understand- 
experience—specify Cord Rings by Western. ing of Metal Cutting, Battelle Me- 
Write or phone for information or a visit by our sales engineer in your area morial Institute, Columbus 1. 
ASTE Research Fund, 10700 Puritan Ave, De 
troit. 8/2 x 11, 275 pp. $5, members; $7.50 


A STERN eek -8- 8 es -. on © nonmembers of ASTE. 


Soe, Fe $8 Otane Engineer's Job Directory, 1959. 


Fifth Edition. Decision Inc, 4601 Red Bank Rd 


MOLDED AND LATHE-CUT RUBBER PARTS FOR ALL INDUSTRIES 
82 x 11, 72 pp. $5 
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Policy-making and Executive 


Action. 
T J McNichols. McGraw-Hill Book Co, 330 W 


the / steps in 42nd St, New York 36. 6 x 9, 693 pp. $8. 


Based on a large number of case histories 





presents a discussion of the decision-making 


process, how decisions are implemented, and 
some examples of day-to-day demonstration 
; Electrical Safety. 

Now available in booklet form, this 7-part article will H W Swann. Philosophical Library, 15 E 40th 
guide you all the way from deciding cam shape to design- St, New York 16. 5% x 8%, 292 pp. $15 
pe : Publi , f 
ing cam follower. Contributing to its speedy helpfulness vblished in England, discusses causes © 

. ‘ J electrical accidents, application of regulations 
are charts and equations developed with the aid of modern automatic protective devices. 
computers. 


Protective Coatings Specifications. 
Here you will find how to: PB 151166. Office of Technical Services, Dept 
of Commerce, Washington 25, DC. 6 x 9 


Select profile curves and blend them | 159 pp. $3 

Analyze pressure angles Determining Air Reactions on Mov- 
Decide best radius of curvature ing Vehicles, Part I: Methods of 
Evaluate dynamic loads in the system | Free Ballistics. 


° . i. f ical 
Calculate mass movements of inertia PB 151319. Krzywoblocki. Office of Technica 
Services, Dept of Commerce, Washington 25 


on = 0 sagen - | DC. 8% x 11, 132 pp. $2.75. 
implity solution polynomial cam curves , 
eat | poly Semiconductors. 
This 48-page booklet is priced at $1.00 per copy Edited by N B Hannay. Reinhold Publishing 
: éf Corp, 430 Park Ave, New York 22. 614 x 91% 
Write: Reader Service Department | 767 pp. $15. 

Discusses principles, semiconducting mate- 
rials, properties and applications 


PRODUCT ENGINEERING Arc Welding in Machinery Design 


and Manufacture. 

330 West 42nd Street New York 36, N. Y. James F Lincoln Are Welding Foundation 

Cleveland 17. 6 x 9, 207 pp. $2. 
(Continued on page 151) 
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“LIQUID ) 
FILTERS 


Bring New 
Efficiency 
to the 


Oo. E. M, 


Market... 


and at a Saving! 


Easily installed in sup- 

ply line, tank, or sump 

to filter out all foreign 

or harmful matter from 

water, coolants, other 

liquid lines. Protects 

pumping equipment 

from abrasives, grits, other 

hormful matter. Porous 

ceramic filter units are easy 

to clean or replace, nothing 

to wear out or deteriorate, 

: more reasonable than any 

other equipment of com- 

parable efficiency and performance. 

Available in 4 stondord models of vari- 

ous porosities; or special qualities can 

be built in for your application. FILTROS 

engineers are happy to work with you 
on your special requirements. 

ASK FOR BULLETIN 15. Tells complete dota 

on prolonging your product's life with 

FILTROS Filters. 


Manufacturers of Porous Ceramic Filtering 
Materials for Industry Since 1913 


FILTROS INCORPORATED 














Dept. P, East Rochester, N. Y. ZA 
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EMPLOYMENT 
OPPORTUNITIES 


DISPLAYED RATE 


The advertising rate is $31.30 per inch for 
all advertising appearing on other than 
contract basia. Frequency rates quoted 
on request. 


UNDISPLAYED RATE 
$2.10 per line, minimum 3 lines. Position 
Wanted ads in this style, % the above 
rate. To figure advance payment count 
6 average words te a line 








ASSISTANT MANAGER 
$15,000—$18,000 
Our client, a multi-plant concern desires an engi- 
neer with a strong background in design and de- 
velopment of electro-machanical devices, switches, 
relays, accurators, etc. Company assumes inter 
viewing, moving and agency expenses. Mail resume 


in confidence 
SQUIRE PERSONNEL 


Es 
202 South State Street, Chicago 4, Iilinols 








Your Inquiries to Advertisers 


Will Have Special Value... 


r you-—-the advertiser—and the publisher, if you 


on this publication. Advertisers value highly 


evidence of the publication » read. Satisfied 


advertisers enable the publishers to secure more ad 


vertisers and~—more advertisers meah more infor 


mation on more products or better service—more 


rane=to YOU 
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continued 


New Books 


Radio Amateur’s Handbook. 
American Radio Relay League, West Hartford, 
Conn. 61/2 x 92, 746 pp. $4. 

Standard manval of 


emoteur radio com 


munication 


Plastics Industry Exchange Delega- 

tion to USSR. 

Society of the Plastics Industry Inc, 250 Park 

Ave, New York 17. 7 x 10%, 61 pp. $2 
This is a report on the visit last year of 

representatives of the USA plastics industry to 

the Soviet Union 


Effect of Motion Relationship and 
Rate of Pointer Movement on 
Tracking Performance. 

PB 131659. J F Gardner. Office of Technical 
Services, Dept of Commerce, Washington 25, 
DC. 82 x 11, 21 pp. 75¢. 


Spacing of On-Off Controls—I: Push 
Buttons. 

PB 131921. J V Bradley. Office of Technica! 
Services, Dept of Commerce, Washington 25, 
DC. 8% x 11, 18 pp. 75¢. 


Effect of Transfer of Varying Stimu- 
lation During Training. 
PB 131653. C P Duncan, Office of Technical 
Services, Dept of Commerce, Washington 25, 
DC. 8% x 11, 37 pp. $1.25. 


Visual Acuity as Function of Inten- 
sity for Different Hues. 

PB 131587. J H Berbert. OTS, Dept of Com 
merce, Washington 25, DC. 81/2 x 11, 22 pp 
75¢ 


Time Judgments, Acoustic Noise, 
Judgment Drift. 

PB 131767. H J Jerison 
of Technical Services, 
Washington 25, DC. 8! 


J Arginteanu. Office 
Dept of 


x 11, 30 pp $1 


Literature of Space Science and 
Exploration. 
Mildred Benton. 
Dept of Commerce 
x 11, 264 pp 


Office of Technical Services 
Washington 25, DC. 81% 


Creativity—a Comprehensive Bibli- 
ography. 
Deutsch & Shea Inc 
Inc, 230 W 41st St 
16 pp. $2 


Industrial Relations News 
New York 36. 8’ x I! 





CIRCLE NO. 151 READER SERVICE CARD 








Commerce, | 





i 





ARE YOU IN 
LOVE WITH 
YOUR PRODUCT? 


Is your company blinded by love of 
the products it uses? Are they do- 
ing an acceptable job? Are you 
satisfied with them just as they are? 

Competition continues to develop 
superior products that do a better 
job. JANETTE Gear-Motor spe- 
cialists can help you improve your 
product. 





eT 
@Ton 


1 Gear-Motor 


manufacture 


Tel riba Mali eh esl aeeliae mel or tameles | 
@eTo 
Motors 
@To make 


Motors 


ustom built Gear 


produce ¢ 


aluminum frame Gear 


Even though you love your product, 
you owe it to yourself to call in 
JANETTE... For the best Gear- 
Motor . . . competitively priced... 
to meet your modern needs 


Be in love with your product if there 
is none better. /n the Gear-Motor In- 
dustry, make your big love JANETTE 


farm 


JANETTE—Morton Grove, Ill. 


A subsidiary of Victor Adding Machine Co 
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If you are in the market for rugged, dependable bushings and 
bearings at an economical price—products that provide max- 
mum protection in almost any type of equipment—choose 
from Johnson’s . . . 


fa Bronze on Steel a Rolled Bronze C) Babbitt on Steel 


three 
mus 


for maximum 
protection 
of your equipment 


Rolled — 
Bronze 


Babbitt 
on 
Steel 


Bronze on steel thin-wall bushings are economical and 
practical. Plain or flanged half bearings are available also, pre- 
cision machined to fit your application. This material also can 
be furnished stamped for plates, washers and other flat bear- 
ing surfaces. 


Rolled bronze, plain, graphited or ball-indented are avail- 
able as either full round bushings, half bearings or washers. 
Furnished with any type of oil groove, slot or hole, these durable 
parts can be made to your specifications and produced in a 
large range of sizes. They have superior resistance to corrosion 
and wear. 


Babbitt on steel is available for bushings or half bearings 
and thrust washers. Precision machined to close tolerance, these 
performance-proved products have a range of wall thicknesses 
suited to your needs. 


Behind these quality products stands Jchnson’s more than 50 
years’ experience in the sleeve bearing and bushing field. Like 
thousands of others, you, too, can benefit from these quality 
products and Johnson’s engineering help. Call, write or wire us 
for more information . . . for fast, reliable service. 


Subsidiory: Apex Bronze Foundry Co., Ookland, Col. 
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INTRODUCING AN ALL ELECTRIC, VARIABLE SPEED DRIVE 
FOR UNDER $220° THE FRACTIONAL hp. ¥~S Jr. 


Now you can gain the efficiency of stepless speed changes 
for smaller machines. The new fractional V*S Jr. puts 
complete machine control at your operator’s fingertips, 
for less than $220.* 


The fractional V*S Jr. will vary drive motors speeds 
from 215 thru 1725 rpm. Speeds can be changed through 
this 8:1 range by a simple turn of the selector dial. 
Speed changes can be made while the machine is oper- 
ating or pre-selected before starting. 


This packaged drive provides start, stop and stepless 
speed changes from in-plant a-c. power. Jog, reverse, 
and braking functions are available for more flexibility. 
The fractional V*S Jr. is available from % thru % hp. 
in all enclosures with standard or gearmotor, and is a 
new addition to the integral V*S Jr. line, 1 thru 4 hp. 


For complete details contact your local Reliance 
Representative or write for Bulletin D-2507. 


** 4 hp. drive complete with motor, controls, and operators panel. 


<3 ote eden Fae tah 





Product of the Reliance Electric and Engineering Com- 
pany, manufacturers of a-c. motors, Master Gearmotors, 
V«xS Drives, Super ‘T’ D-c. Motors, generators, controls 
and engineered drive systems. D-1626 


RELIANCE ELECTRIC ate 


DEPT.136A, CLEVELAND 17, OHIO 
Canadian Division: Toronto, Ontario 
Sales Offices and Distributors in principal cities 


quit 
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3 new applications get longer life and 
minimum maintenance using Dodge pillow 
blocks with Timken’ bearings 


ICTURED below are three appli- 

cations where Timken bearing 
equipped Dodge pillow blocks stay 
on the job with little attention under 
tough conditions. Their tapered 
design lets Timken” bearings take 
both radial and thrust loads in any 
combination. And full-line contact 
between rollers and races provides 
extra load-carrying capacity. Wear is 
reduced, maintenance is cut to the 
minimum. 


Cutaway view shows the Dodge 


All-Steel pillow block with Timken 
bearing mounting. Of special design, 
the bearing has a tapered bore with 
self-aligning spherical outer surface 
—never needs adjustment. 

Besides the All-Steel pillow block, 
other versatile Dodge pillow blocks 
with Timken tapered roller bearings 
are: Type E’’, Double-Interlock, Type 
“C” and Special Duty. All are com- 
pact in design. Special thrust devices 
that take up extra space are not 
needed. 


Timken bearings bring Better- 
ness to any machines because Better- 
ness rolls on Timken tapered roller 
bearings. So specify bearings trade- 
marked ‘“TIMKEN” for the machines 
you buy or build. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 


Cable address: ‘““TIMROSCO”’ 


mae 


This symbol on a product means 
its bearings are the best. 


Timken bearing-equipped Dodge All-Steel 
pillow block used in a vibrating conveyor. 


Timken bearing-equipped Dodge “Special 
Timken bearing-equipped Dodge Type “E”’ Duty”’ pillow block as used on fine paper 


pillow block used in sand and gravel plant. machine lineshafts. 


TAPERED ROLLER BEARINGS ROLL THE LOAD 
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